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C-123 May Supply 

Navy Task Forces 

• 

Engineer Shortage 
Doubted in Report 



Douglas C-124 Globemaster 



. • • an achievement in 
precision and performance 


The skill and cfaftsmanship of 
FOOTE BROS, in the manufacture 

of gears, actuators and assemblies 
has contributed to this achievement 


H&Qrt ybr n new 


Jlelioopten 



Above ii the drive wheel of a giant 

Tlie other is an airplane wheel of a 
modernKlay jet fighter. 

You air-minded ones are right. 

It's the forged light-alloy wheel de- 
signed and produced by Goodyear 
Aviation Products: pound for pound il 
can roll a record capacity. 

Forged wheels of magnesium or alumi- 
num typify weight-saving developments 
-without sacrifice of performance- 
made by Goodyear Aviation Products 
for the aeronautics industry. 

This extracting of maximum perform- 
ance from minimum weight can be laid 
directly to engineering skills— and the 


vast research and development facilities 
—of the organization which produces 
tires, wheels and brakes for more air- 
craft than any other manufacturer. 

wheels, it called for detailed study which 
produced forgings of uniform quality 
and grain flow— and the elimination of 
"gingerbread" castings. 

Goodyear forged light-alloy wheels are 

types, both military and commercial, 
and in more sizes and types, than any 
other kind. 

In the case of a ship you now have upon 
the boards— this strength-to-weight 
engineering may well extend the range, 
the altitude, the firepower of your 
project. Call in a Goodyear man-get 


the facts, and the help of this kind of 
thinking! Write: Goodyear. Aviation 
Products Division, Akron 16. Ohio, or 
Los .Angeles 54, California. 


DevelopmenI Work to Advonc 
America's Global Position 
In the Race fer Air Power 




The Douglas c- 133 a 
is a giant among cargo ca rriers. 
Navigator seats for these behemoths 
are designed and built by Weber. 


AIRCRAFT SUe-ASSEMBLIES 


AVIATION CALENDAR 


Jan. 27-28— American Society For MetaU, 
Albuquerque and Los .Alamos Chapters, 
“ilcat Tolerant Metals for .Acrodvuaiiiic 
Amslications,” Albuquerque, S, M. 

Jan. 28-31— &lh Plant Maintenance & Kii|i- 
iieering Conference, Public .Auditorium. 
Cleveland, Ohio. 

Jan. 28-31— 23lh .Annual Meeting, Institute 
of the .\eronautical Sciences. Sheraton- 
Asteir Hotel, New York. N. A'. Honors 
Night Dinner, Jan. 2S. 

Jan. 50— .Annual Meeting. Convertible .Air- 
craft Pioneers, blngineen, Club, New A'otV. 

Jan. 31— Sixth .Annual Instrument Short 
Course, Los .Angeles Harbor Junior Col- 
lege, Wilmington. Calif. .Additional 
course will be held l'*eb. 1. 

Jan. 3I-Fcb. I— Cunfctencc on Digital Com. 

E iiling in tire .Aircraft Industry, sponsored 
y New A'orlc University and International 
Business .Machines Corp., NYU Bronx 
Campus. Ne-«- A'orb, N. 

Jan. 3I-F«b. 2— Conference on .Adhesive- 
Bonded Slrueturcs, Society of .Aircraft 
Materials and Process Kngineers. Insti- 
tute of the .Aeronautical Sciences Build- 
ing, Los .Angeles, Calif. 

Feb. •4-8-Coinse on X-ray diffraction, spon- 
sored by .North .American Phillips Co,. 
750 S. lAillon .Avc.. Mt. Acmon, N. Y, 
Fch. 7— Operations Research Symposium. 
Universitv Museum Lecture llall. Uni- 
versity of Pennsylvania, Philadelphia. Pa. 
Feb. 7— .Annual Mid-AA intcr Symposium of 
the New A'orb Section, Instrument So- 
ciety of -America, Garden City Hotel, 
Long Island, N. A'. 

Feb. l-t-15— 1137 Transistor and Solid State 
Circuits Conference. University of Petm- 
svlvania. Philadelphia, Pa. 

Feb. 16-19-6th .Annual Trade Show d; 
Convention. Institute of Surplus Dealers. 
New York Trade Show Bldg.. Neu A'orb. 
Feb, 26.28— AA'cstcrn Joint Computer Con- 
fcrcncX', sponsored bv IKPl. .AlblU and 
ACM, Hotel Staller, Los -Angeles. Calif. 
Mat. 7-9— National Confetrmee on Aviation 
liducation. Hold Mayflower, AA'ashiiig- 


Mai. 11-15—1957 Atomic Exposition, in- 
cluding Nuclear Engineering &' Science 
(Continued on jrage 6f 




THISC RADAR COMPONINTS fabricated by LauelU help make 

advanced concepts in the use of electronics a working reality. Lock- 
heed's unique picket ptoneis such — a complete airborne radar search 
and control center for both offensive and defensive operations. Images 
fed by the "piggy-back" radar to the control center radarscope give 
altitudes of all aircraft within radar range. 


Radar Reflector and Reflector Support for the plane’s complex 
height finding system were designed and produced by Lavelle in 
close cooperation with Philco Corporation. Like the intricate Radar 
Console housing, also made by Lavelle for Philco, they art typical 
of the precision components fabricated by Lavelle for leading elec- 
tronics, jet engine, and aircraft manufacturers. 

A newbrochure describes Lavelle's specialised fabricating facilities. 

Write for a copy without obligation. 



LAVELLE AIRCRAFT CORPORATION ■ NEWTOWN, BUCKS COUNTV, PA. 

Bet’veen Phiindelphia. Pa., and Trenton, hi, f. 
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COKTTR,OL 

creates a s\ipporting ski37-way to 
yo'u.r d.esired. to'u.olad.O'wrL point 



Pilots can now pinpoint their runway touchdown spot with the aid of 
the SAFE FLIGHT Speed Control System. This system accurately 
provides a fixed lift ratio, insuring precision of control and preventing 
undershooting or overshooting of runways. Available for glare shield 
or panel mounting. 


For aircraft in design stage, ask for complete installation proposals. 


Owners of business or personal aircraft write for brochure SF-10. 


(NSTRU/WENT CORPORATION 



replaces steel springs In big Tractor Trailers 


The “losd cushion” is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 
of Enjay Butyl, the “load cushion” gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full. Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and signifi- 
cantly reduces wear and tear on equipment, 

Enjay Butyl has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of ytruT product. Low-priced and immediately available, Enjay Butyl may 
be obtained in non-staining grades for white and light'Colored applications. 
<3et all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 



Pioneer in Petrochemicals 

ENJAY COMPANY, INC., 15 WestSUt street. New Verk 19.N.V. 

jlkron • Beslen • Chitago • Lot Angtltt • New Orlians • Tuba 





Installation of Collins 
Automatic Pilot System on 
Trans-Canada Air Lines' entire 
Viscount fleet has begun. 


TCA chose the Collins System 
for its compoiibWiy — combination of 
flight control with the original, 
lime-proven "Integrated Flight System" 
provides monitoring by pictorial 
presentation on two easy-to-read 
instruments. Smooilmess— designed for 
airline service, this System is refined 
with the latest techniques to assure 
smooth performance of maneuvers with 
positive control at all times. 
Modularized— packaged in modular 
plug-in type units for ease of 
maintenance. 

Collins “combined" Automatic Pilot 
System is the natural choice of TCA. 


COLLIHS RADIO COMPANY. CEDAR RAPIDS, IOWA, WASHINGTON, NEW YORK, DALLAS, BURBANK. SEATTLE, MIAMI COLLINS RADIO COMPANY OF CANAOA LTD., TORONTO: COLLINS RADIO COMPANY OF ENGLAND LTD.. LONDON 






Close-iip of precision! 

This Needle Roller, key to the operation of the Torringion Needle Bear- 
ing, is a microscopically precise c.\ample of Torringion craftsmanship. 

In cs’ery manufacturing step, from selection of bearing materials to 
final polishing, these rollers are checked with strict quality control. 

A full complement of rollers, mounted in a preeision-made. case- 
hardened retaining shell, provides a maximum number of contact lines, 
giving the Torringion Needle Bearing a higher radial load capacity than 
any other anti-friction hearing of comparable size. Rollers operate 
smoothly with low coefficient of starting and running friction. 

Torringlon's experience with Needle Bearings spans the history of 
their development for thousands of successful applications. In seeing 
that you gel every last ounce of performance these unique bearings can 
deliver, your Torrington representative Ls an expert: call on him at any 
time. The Torrington Company. Torrington. Conn.; South Bend 21. Ind. 


TORRINGTON BEARINGS 


NEEDLE ROLLERS • SPHERICAL ROLLER • TAPERED ROLLER • CYLIHDRICAL ROLLER • NEEDLE • BALL • THRUST 
12 


COOLING THE 



M4^/S’OA[ 


TRADEWIND’S 


Wherever the Tradeicinds go . . . they're cool . . . witli 
Harrison! Coovair's R3Y-1 is a trusty taskmaster ... 
transiHirling troops or carrying cargo. And on the job aasnring 
reliable purfoniiiuicc are Harrison oil coolers. You'll finH 
liglitwi'lghL beaT^-duty Harrison heal -exchangers on all lj'i>c.s of 
modern aircraft ... in every line of defense and industry . Thai’s 
brrausc Harrison's vast experience and research in the beai- 
cxchanger field assures complete dependability — peak temperature 
efficiency under the most severe operating conditions. If 
you have a cooling problem, look to Harrison for the answer. 


A BREEZE 

FOR HARRISON! 


Harrison oil coolers keep 
critical temperatures under— 
control on this naval transport! 



must be some way 
to beat this static! " 


There is! If this aircraft were equip- 
ped with a Hoover 2004 Interference 
Blanker, the pilot could read the 
tower loud and clear despite the pre- 
cipitation “noise” which is now 
crippling his radio reception. He 
would get reliable reception under 
adverse conditions — when he needs 
it the most, 

Extensive tests of this unit by mil- 
itary and our own laboratories demon- 
strate remarkable communication 
improvement in the presence of the 
impulse static normally encountered 
in modern high altitude, high-speed 
aircraft. 


The Hoover Interference Blanker 
-compact in a M ATR package 
weighing oH pounds and using either 
28 VDC or 110 VAC prime power — 
markedly increases the performance 
and reliability of your vital elec- 
tronic navigation, direction finding 
or communication equipment. For 
complete engineering information, 
write to Department B-1. 


j«a6fea you to exploit your 

pnf^ion. Write to 


.HOOVER ELECTRONICS CO. 


3640 WOODLAND AVE. 


BALTIMORE 75, MD. 


WHO leads the field in 

jet engine roller bearings? 

Hyatt of course! 





contribution 


WHY"? 

1 HYATT MAKES THE MOST — As America’s largest pro- 
ducer of jet engine roller bearings, we’ve naturally amassed 
far more experience than any other supplier in the field. 

2 HVA1T WORKS WITH YOU— Aircraft engineers like 
to call in Hyatt because they know we’ll co-operate 
closely in finding new >vays to hreak"bcaring barriers”. 

3 HYATT MEETS THE SCHEDULE-We’ve got the 
tooling and quality-control systems that insure the 
full quantity— the highest quality— at the scheduled time! 


to aviation 

progress 


To break "bearing barriert" In a burry, call HTATT for helpl For size ranges 
ond lead ratings of HYATT Hy-Roll Aircraft Bearings, request new Calaiog 
A-56 from Hyatt Bearings Division, General Motors Corp., Harrison, N. J. 



'Mw-nog.!. BCAftt/UCS 

FOR AIRCRAFT liSIDUSTRV 







. . - fastest U.S. Air Force transport in production, can be sure of depend- 
able performance from the landing gear actuating system. This system 
and other Western Gear products aboard this aircraft including motors, 
gear boxes, shafts and actuators have been tested in Western Gear’s 
block-long laboratory to insure dependable operation under every con- 
ceivable condition of flight. Western Gear believes in its slogan, "The 
difference is reliability." Its products prove it. I 

There’s a Western Gear aircraft specialist immediately available to I 
help solve your mechanical power transmission problem. Call on him now.l 
He'll be glad to help. Address General Offices. Western Gear, P.O. E 
182, Lynwood, California. 


"The difference k reliabilily'' • Since 1888 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEAHLE AND HOUSTON -REPRESENTATIVES IN PRINCIPAL CITIES 





SwtJXow 


S-T-R-E-T-C-H-E-D PLASTICS 


IN THE CONVA 

TF-102 A 



The sighting panels of the 
TF-IOZA, the comftat profidenoy 
trainer version of Convair's 
F-IOSA interceptor, are 
now being produced 
in Swedlow’s recently 
developed stretched acrylics. 

The culmination of a Swedloiv-sponsored development program 
extending over several years, this process involves the 
molecular rearrangement of acrylic sheeting by mechanical 
stretching, impromng toughness, resistance to solvent 
and stress crazing, reducing notch sensitivity and 
resulting in a substantial saving in weight. 

For information on “Stretched Acrylics” and other plastic 
glazing materials, contact the Swedlow plant nearest you. 
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British Slash Defense Funds.. 


BOAC Seeks All-British Turbine Fleet SB 

► DC-7C Atlantic service begun in stop-gop Attempt to recover traffic 
lost after grounding of Comets. 



mand\ ISlIi Aic Force at Donaldson .\FB. S, C„ airdropping supplies in 
Antarctica, taxis nn the Naw ice strip at McMuidoc Sound. Thice C-124s 
have made daily I.SOO nautical mile diop missions to a base at the South 
Ic eshihlishcd to lake ol 




(S 



Uniformity in handling and service performance 


Aircraft Cable * Terminals * Assemblies 


Hr AAACWHYTE 

Uniformity in Kandling- uniformity in service are attained through rigid quality 
control and precision manufacturing. That’s your assurance when you use 
Macwhyte "Hl-Fatigue" Aircraft Control Cable, Terminals, and Assemblies, 
There's a complete line of sites and types of Macwhyte Aircraft Control Cable 
In Galvanized. Tinned, and Stainless Steel. Properly PREIormed, "Hi-Fatigue" 
cable lies dead with no tendency to unlay, twist, or curl. Assemblies can be 
made to closer tolerances, because there is minimum uniform stretch in any 
length of cable. 

Macwhyte "Safe-Lock" Stainless Steel Terminals for swaging are manufactured 
to exceed the requirements of Military Specifications. 

Macwhyte Aircraft Cable is available in reel lots or cut to length. Terminals are 
sold loose or attached to cable. Assemblies are made to order. 

Ask for Macwhyte Aircraft Catalog A-3. 


MACWHYTE COMPANY I 

Manufacturers of "Hl-Fatigue" Aircraft CaBle-“Sale Lock" Cable 
Terminals— Cable Assemblies— Tie Rods— Braided Wire Rope Slings 
—Bright. Galvanized, Stainless Steel, and Monel Metal and Plastic 
Coated Wire Rope. 

I Mill Depots; New York 4, 35 Water St • Pittsburgh 19, 704 Second 
Ave. • Detroit 3, 75 Oakman Blvd. • Chicago 6, 228 S. Oesplaines St. 

I St Paul 14, 2356 Hampden Ave. • Ft. Worth 1. P.O. Box 605 • Portland 9, 

I ITO N.W. 14th Ave. •Seattle 4. 87 Holgate St. • San Francisco 7, IBB King 
I St • Los Angeles 21.2035 Sacramento. 



EDITORIAL 


What the Budget AAeans to Airpower 


President Eisenliower’s Fiscal 1958 federal budget re- 
quest to Congress contains gcxjd and bad neu’S for 
airpower. 

Brightest spots ate the substantial increases aslted for 
the Xatioiial Advisor)' Coniniittec for Aeronautics hyper- 
sonic research program and the Civil .Aeronautics Ad- 
niiiiistratiou’s modern avionic airways and traffic control 
systems. 

Gloomiest outlook is for the .Air Force, where the 
Fiscal 1958 budget as it now stands will set in motion 
a gradual, but significant, decline in US.\F combat 
capability. 

The National .Advisor)’ Committee for .Aeronautics is 
perhaps the most difficult agetic)’, lumped in the Inde- 
pendent Offices Appropriation Bill, for both the executive 
and legislative branches of the government to understand. 
This is because of the advanced technical frontiers on 
which NACA battles the unknown, and. in no small 
measure, because decisions on its problems are not made 
by the mote acronautically knowledgeable committees 
of Congress such as the Armed Services Committee or 
the armed services sub-committees of the .Appropriations 
Committees. Yet, there are few-'pcople working in avia- 
tion technolog)' who arc not indebted to N'ACA in some 
manner or another for mote than -10 years of steady and 
often spectacular additions to the basic knowledge of 
this field. AVhatcver claim American airpower— both 
militar)' and commercial— can make to international su- 
periorit)' rests firmly on a foundation of basic research 
data contributed by the NACA laboratories. 

NACA: Sound Invesi'ment' 

With tlris background, it is gratihing to see the vital 
role of NACA in tlte tcchniciil advance into the hvper- 
sonic area recognized with a budget more in keeping 
with its responsibilities. Ibc S41 million requested for 
new NACA hypersonic research facilities is a relatively 
small item as federal budgets go. But it represents a 
sound investment in the aeronautical future that will 
eventually yield a high return in the quality of billions 
of dollars of aeronautical cqtiipnient produced during 
the next decade. 

Wc would be very much surprised if the iictv NACA 
Chairman Dr. James Harold Doolittle, wartime comrade 
in arms and close persona! friend of President Eisen- 
hower, did not have something to do with the more 
intelligent consideration of the NACA research problem 
b) the federal budgetary councils. 

In tliE vastl)' improved Civil Aeronautics Administra- 
tion ainsays budget, it again would be difficult to escape 
the influence of another of President Eisenhower's war- 
time stalwarts and post-war friends— Edward P. Curtis, 
who is now serving as a special aviation adviser to the 
President. The vital necessity for a modem semi-auto- 
matic avionics airway's and traffic control sy'stem is no 
new.s to the readers of Avlmion Week. But it has been 
a long, bitter battle to impress this fact on botli the 
executive and legislative brandies of the government. 
With as knowledgeable an adviser as Mr. Curtis at tlic 
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President’s ear and as vigorous and forward-looking 
leadership as that provided by the new Civil Aeronautics 
Administrator James T. Pyle, the case for the new airw'ays 
system has never been mote favorably presented. 

It is heartening to think that a reasonable case on vital 
aviation problems properh presented can stir adequate 
action at the top level of the government. The signifi- 
cantly increased federal airways budget requested by the 
President for Fiscal 1958 should do much to get this 
program out of the doldrums in which it has languished 
for the past thae years and off to a measurable start to 
eventual solution. 


President's Endorsement 

Also, encouraging is the President's strong endorse- 
ment of the Burke, Va, airport to provide the nation’s 
capital with a temiinal suitable for jet transport opera- 
tions. There has been enough political log rolling and 
bureaucratic inertia on tliis problem. Unless finn action 
is taken on a new AA'ashington airport this year, the jet 
transport era will dawn in 1960 and pass the capital by. 

In the Defense Department budget, nasal aviation is 
continued at its current levels with strong emphasis upon 
modernization of its first line fighting aircraft and their 
floating bases. Perhaps some critics will note the lack 
of an increase in anti-submarine warfare capabilities in 
the naval air program that is commensurate with the 
grow'th of the Russian submarine threat. 

Army aviation will continue to prosper svithin the 
modest limits set for it by the Defease Department. 

But the USAF budget presents a picture that is certain 
to stir the most bitter debate on airpower in Congress 
of the post-war era. The congressional leaders of the 
fight for a quantitative and qualitative boost in USAF 
combat strength should take heart from their victory 
on the Fiscal 1957 budget. For the level and tone of 
the Fiscal 1958 budget clcarh admits that they, and not 
the President, were conect in the appraisal of the air- 
power problem last year. 

Addit'ional Funds Used 

Despite constant statements bv administration .spokes- 
men that USAF could not use more funds than the 
President's original budget request in Fiscal 1957. the 
record now sliows tiiat the more than SI billion added 
by the congressional debate and pressure w-as in fact not 
only usable but \ital to speed the B-52 and long-range 
ballistic missile programs. 

It is significant that USAF Secretary Donald Quarles, 
by no stretch of the imagination an airpower radical, is 
visibly unhappy over USAF's slice of the Fiscal 1958 
budget. Even Defense Secretary Charles E. Wilson 
made a strong pitch to the White House for substantially 
more USAF funds than now appear in the budget. This 
is too complex a subject to consider further in this space 
but wc will have more to say about it next week. 

—Robert Hotz 
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whether 
you 
think 
in terms 
of 



The crankshaft is the backbone of the piston- 
type engine. Illustrated above is the crankshaft 
forging for the must powerful piston-type air- 
craft engine ever produced, 



Thrust 


The history of Wyman-Gordon’s 
contribution to aircraft progress 
dates from the inception 
of the "flying machine". 

The jet -age is now calling 
on the unparalleled resources 
of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical know-how in the industry. 

Larger and more intricate 
forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 

Now, as for nearly 75 years, 
there is no substitute foe 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


At the bottom left is a turbine disc forging made 
from high density heat resisting alloy, and 
next to it is a titanium compressor wheel 
forging for two of the most powerful jet engines 
yet produced. 



Wyman-Gordon Company 

Eiloblished 1863 ■ 

FORGINSS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER I, MASSACHUSETTS 
HARVEY, ILLINOIS • DETROIT, MICHIGAN 
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WHO'S WHERE 


In the Front Office 

Nomian Chandler, president of the Los 
Angeles Times, and Roger Lewis, P.\A execu- 
tive vice president-development and defense 
projects, directors. Pan American W'otid 
Airsvays. Inc. Also; Robeit B. Murray, Jt„ 
executive vice presideut-Padfic .Maski Di- 

Laurent Oppenheim, Jt.. industrial man- 
agement-finaneial relations consultant, a 
director. Greer Hydraulics, Inc., Jamaica, 
N. V. 

Harry Harris, board chaiman, Chromal- 
loy Corp., YVhitc Plaircs, M. Y, Joseph 
Friedman .siiceecd.s Mr. Harris as president. 

Richard S, Wolf, president. Camloc 
Fastener Corp,. Parainus. N. J, Mr. Wolff 
succeeds I- Mills Summers, deceased. 

Harold Ames, Jr., president, Electro-Snap 
Switch 4- Mamifacliiring Co., Cliicago, III. 

Maj. Cat. Francis H. Lanahan (US.A. 
ret.), president. Federal Electric Corp., 
Lodi, N. J. 

Dirk J, Koeleman, vice president-general 
manager U.S. dii-i.sion, KLM Royal Dutch 
Airlines. .Also; Paul A, Cideonsc, vice 
president-sales, and Edward R. dc Vries, 
vice pre.sident-finance. 

John Moxon, csccuthe vice president. 
Carpenter Steel Co.. Reading, Pa. 

jCTome Ottmar, general manager, newlv 
estabh.died Nuclear Products Disision, Met- 
als 4: Controls Corp,. Attleboro, Mass. 
Also; Sidney Siegel, engineering manager; 
Thomas Snyder, production manager; Dc. 
A. R. Matheson, manager contract adminis- 


HoDors and Elections 

Charles J. McCarthy, chairman of the 
board of Chance A'oiigfit Aircraft. Inc., has 
been named a member of the National .Ad- 
visory Committee for .Aeronautics for a five 
year term, Mr. McCartliy succeeds .Arthur 
E. Raymond, vice president and director- 
engineering for Douglas .Aircraft Co., Inc., 
whose term has expired. 

Capt. Click D. Smith has received the 
A, B, Honts .Award for nutstanding scholas- 
tic achievement and demonstrated abilitv in 
test aircraft at US.AF Experimental Flight 
Test School, Edwards AFB, Calif. Tlic 
award was presented by Brig. Cen. J. S. 
Hnltoner for the first lime; in the future it 
will be awarded each six months to mil- 
standing gradnatc.s of the Right test class. 

Mrs. J. H. Doolittle, the wife of Gen. 
James H. Doolittle, sva.s presented the Wil- 
liam J. McGough Memorial .Award by .Air 
Service Post 501, the oldest air service post 
in the American L^ion. "For her contribu- 
tions to aviation through the years." Mrs. 
Doolittle was the second woman to win the 
McGough Trophy, the first having been 
Jacqueline Cochran. 

Cmdt. John E. Burrell. USNR, manager 
of television technical operations of the 
National Broadcasting Co., Hollywood, has 
received the Navy's Bronze Star Medal and 
an accompanying citation for his part in 
dci-eloping the first guided missile ever 
launched in ssartime against an enemy. 


INDUSTRY OBSERVER 

► Republic F-105 program now calls for production of 16 F-105A and 
F-105B supersonic fighter-bombers for a thorough evaluation and test pro- 
gram. USAK will base future of the progtani upon tlie results of the exten- 
sive test program it has planned. 

► USAF WS-125A nuclear powered bomber program has been definitely 
stretched out due to technical problems in powerplant development. Four 
princi]sal contractors for the program— Lockheed, Convair, General Electric 
and Pratt & Wliitncy— were officially notified of the stretchout by Ait Re- 
search and Development Command early this month. 

► Grumman Aircraft Engineering Corp. is working on a new early warning 
radar picket plane design fot the Navy. 

► Douglas Thor intermediate-range ballistic missile prototype failed to get 
off tlie launching pad at USAF Missile Test Center, Patrick AFB, Fb., 
last week as scheduled. Problems with latmeliing equipment delaved the 
first firing of USAF’s intermediate-range ballistic missile. 

► X-18 tilt-wing VTOL rcsarcli plane (AA\' .April 9, 1956, p- 57) will be 
built by Hiller for USAF. Air Force will furnish two Fairchild C-123 
transports for the experimental work; one to be modified to the new con- 
figuration. the other to be used for spares. Navy will furnish 4.850 hp. 
.Ailison AT40A-14 turboprop engines tor the ntoject. Design gross weight 
will be 35,000 lb. 

► Fiscal 1958 Defense Department budget contains funds to adequately 
finance prodiicrion of either the .Anny's Nike B or tire Nasy’s Tulos anti- 
aircraft missile for point defense. Decision will hare to be made soon as 
to which missile will get these production funds. 

► US.AF will have to make a decision soon on how much of its missile 
money it will allocate to IRBAf work on the -Anny's Jupiter project at the 
Redstone .Arsenal, Best Pentagon guess at the moment— not much. 

► Giuniman Aircraft Engineering Coq>. is making a strong bid for re-entrs' 
into the missile field which it left several rears ago, Gnunman engineers 
are now considering two pro]X)sals— a long-range cmisc ripe missile and ;i 
short-range, low speed missile, both for the Nasy. In addition, Gnimman 
is working as a member of an industry team on several other proposals, 
including an air-to-air missile. 

► Army may give Bell Helicopter Corp. a contract for three triple-turbinc- 
powered tandem helicoptets. Compans- designation for the helicopter is 
the M-216. 

► F'oui KC-135 jet tanker transports hare been roiled out of Boeing Airplane 
Co.'s Renton, AA'ash., plant, .A fifth jilane is due out by the end of the 
month. A total of approximately 100 flight hours hare been aeeuimilalcd 
by the first two planes to come off the line. The third is scheduled to fly 
before the end of the month. 

► I'airdiild Aircraft Divi.sion is conducting cxteiisise research on boundary 
layer control and expects to come up with an application for a modified 
C-123 transport sometime next year. The system will incorporate use of 
more powerful compressors tlum cs’cr used before in order to force extra 
air over lift surfaces and around tail control surfaces. 

► Rolls-Royce plans a test program for its 13,000 lb. thrast RA-29 Avon 
ttirbojct to log 10,000 engine flight hours in Comet airframes bv the end 
of 1958. Program ctdis for two Comet II airframes to each use a pair of 
RA.29 engines in the inboard nacelles on a BOAC cargo service between 
London and Rome and a 500 hour test program for each of the four RA.29s 
installed in the Comet IV prototype. Cargo operations arc scheduled to 
produce 8,000 hours of RA.29 time and the Comet IV prototype testing 
2,000 hours. 
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HOW THE 25]5\jQ helped... 

Deliver a Hot Blast to Cold dels / 

Get ’em iiilo llie iiii- /a<f But. comiilrx miichiiici'y tic vanned up . , . and 
]>uin|iinj! li'miiernliiro. Iii"li |ll•c•-^lM•c air iiilo llic jcl cii"iiic inell< ordinary Iioscs. 

Tlic soliilioii ; A loii“li. flcxililc- Iiom' villi two iiiiier ]ayl■l'^ of lii^li lcui|icralnre 
silicone rulilier lioinled lo an oilier cover ot elo-ely vum ii ■‘Daerou'’ lilior. 

Develojied liv (Junker BiiMier T)i\i:-ioii, II, K. Porler Com|iany. liie,, 

Pliiladol|iliiii, I’a,. tlii» lio.c ulili/.es V.MON Cmuiidk Silieoiio Kulilier lo resist 
toniperaliire,- from — 1311 lo — 8d dcii. F. Weialiin" le-s than one iioiuul per foot, it offers 
great flexiliilily for ease of liiimlling, and is hi^iily resistant lo aLirasion. 

This is another example of how the IxiON CtliBlDE 
Silicones Alan lias hel|ioil solve an "imiiossihle” prohlem. 

A liooklot— "Look lo L'mo.v CiRBIDE for Silicones" 

— ili'-erihcs silicone rnliher anil ni.iny other silieono 
products. A\rile Depl. (J-13 today. Silieones Division, 
rnion Carbide and Carlion Corporation, 

30 East 42nd Street, New York 17. N. Y. 



Washington Roundup 


Hidden Budget Fuzes 

Capitol Hill fireworks over tlic Defense Department 
budget arc assured, but tbc military services vvill light 
fuzes nnlv from behind tbc scenes- .Ml prcp.ired state- 
nients for the House .iiid Senate eonnnittees must be 
submitted to Defense Seeretan Charles I'.. Walsoii by 
tonuirrovv for liis approv.il and ‘‘eoordin.itinn." 

Congressional budget wrangles will he started by 
Deinoeratic critics of the adniinistration. In .iddition 
to tlie Sviniiigton subeiiiiiniittce report on air piiwcr. 
critics will liave ni.itcrial from the recent bearings on the 
jiroposcd l'■.iscnhllwcr Doetiine for the Middle Hast and 
documents surreptitiimslv provided by military spokes- 
men. ,\n .\tiin colonel alreadv is uiulcr investigation be- 
eaiisc of a "leak’’ to Congress from the Redstone .\rscnai. 

-After last year's experience, Wilson is taking a e.iutimis 
and friendly approach to Capitol Hill. He alreadv has 
entertained sumo Congressional Ic.tdcrs at a Pentagon 
breakfast. 


Disarmament Reaction 

Fonner USAF Secretary Thomas K. Finlcttcr hakes 
issue with the adiniiiistratiou’s new disarmament pro- 
posal. recently amunmeed by President Eisenhower and 
spelled out in detail by U. S. .Ambassador to the United 
Nations Henry Cabot [.iidgc. I'inletter's main point 
of challenge: The proposal rests upon '‘p,irtiar’ dis- 

armament. a gr.idual weakening of air-atomic power and 
other defense strength, 

I'lie President's program seeks "anv reliable agreement 
which would reverse ilic trend toward ever more devas- 
tating nuclear weapons; reciprocally provide against tlic 
ixjssibility of siir-nrisc attack; muttiallv control tlic outer 
-s|xicc missile aiiel satellite dcvciopiiient; and make feas- 
ible" smaller armed forces and militarv budgets. 

I'inlettcr told tbc Senate Disarmament Subcommittee 
that an effective program iiiust be for "complete" dis- 
armanieiit-bv stages-witli any reduction in the air- 
atomic capability tcsenc for the final stage. lie said 
that, under a "p;irtiar‘ disarmanient program, neither 
the U.S. nor Russia would agree to any reduction that 
would place it at a relative disadvantage— meaning there 
would be no real disainiamciit at all. 

Both l''iiilcttcr and Sen. Stuart Svmington (D.-Mo.). 
also a foniicr Secretary of the Air lAircc. dispute Secre- 
tary of State John l•■ostcr Dulles' sh.itcniciit that the 
U.S. military position vis-a-vis Russia has not deterio- 
rated over the past few years. Svmington contends tiiat 
Dulles’ statement is at odds with the testiimmy his 
brother .Allen Dulles, head of Central !ntcl!i|cnce 
•Agency, made during exeeutivc sessions of the Senate 
Disarimmciit Subcommittee last veat. 

Ross UnsuitedP 

Pentagon observers do not ex]3cct Robert Tripp Ross 
to return to his job as .Assistant Secretary rjf Defense for 
U'gislative aird Public .Affairs. I Ic took a Ic-avc of absence 
following publication of reports that clothing firms owned 
by lii.s wife and btotlicr-iii-lavv hold mote tliaii S3 niillioii 
ill military contracts. 

Staffs of two congressional eoinmittces arc making 
preliminary investigations of a possible conflict of inter- 
est. since Ross held executive positions with two of the 
companies. Wynn Enterprises, Inc., and Soiitlicni .Ath 
letic Co., before he took his present S20.000 a year i>ost. 


Ross, a former congressman himself, denies any cun- 
fliot and insists that one document which still lists him 
as an officer of one of the finiis is in error. Investigators 
arc cheeking reports that Ross has arranged for Pent.igoii 
colleagues to buy "W yim-Bilt" suits at wholesale cost. 

Ross’ handling of the censorship end of his job li.is 
brought frcciiieiit eriticism from military and industry 
leaders and the press. 

Bilat'eral Negotiations 

The pace of negotiations on bilateral air transport 
agreements between tlie U. S. and other nations is iii- 
Cre.-isiiig. and sonic significant conferences arc scheduled 
for the next few months. .A U.S. team was in Havana 
last week discussing the Cuban bilateral, and U. S. and 
British delegations will work on an overhaul of the U.S.- 
United Kmgtiom bilateral in Btnnuda in l''cbruary, 

’llic Dutch vvill renew prtwsure for tights at Houston 
and Los .Angeles when negotiations for csfablislimcnt of a 
U-S.-N’ctlicilaneb bilateral ate resumed in Alatcli. Dis- 
cussions also arc scheduled with Bclgimn. 

Kev to the program will be the U.S.-U.fC. talks in 
Bermuda, smte most U.S. bilaterals arc based upon prin- 
ciples established in the British pact of 1946. 

New Hurdle for OSl 

Continuing it.s battle against unnecessary secrecy in 
govcmineiit. the House Infonmition Subcommittee will 
trv once a?ain to abolish the Office of Strategic Iiifot- 
mation. ■i-Tiis time it will use a familiar route of attack 
— C)SI’s budget. 

OSl has been iindet attack for attcni|)tiiig to restrict 
publication of such matters as iiiiclassilicd aerial photo- 
gtaph.s. government coiitraet awards and information on 
radar installations. .-After hearings, the subcommittee .uid 
its jxirciit coiiiniiltce iitged abolition of OSl. 

Chairnian John E. Nmss (D.-Calif.) now charges that 
the Commerce Department (of which OSl is a part) 
has failed to coo|5crJlc with his group by continually 
avoiding discussion of OSI's future and by asking for 
new funds for OSl in the l-'iscal 1933 budget. 

Moss has asked the House subcommittee wliicli mu.st 
approve OSI's budget to give "serious consideration" to 
Commctcc’s lack of cooperation. 

'For Official Use Only' 

Statute cited by Dcfcn.se Department as its primary 
authority for rc.stricting iiitorniaticm by using the "Eot 
Official Use Oiilv " label nil) be attacked in Congress. 

President's Executive Order 10501 permits only three 
security classifications— "Confidential," "Secret" and 
"Top Secret." But bates of Peiitagiin papers bear tlie 
"Official Use" staiii|)— including Peiifagon phone book. 

Rep. John E, .Moss (D.-Calif.), cliairinan of the House 
Information Siibeoiiimiltee, and Sen. Iliomas C. Ileii- 
nings, |t. iD.-Mo.i, chairin.m of the Senate Subcommit- 
tee on Constitutional Rights, vvill introduce aincnd- 
inents to the 1 69-y car-old government "housekeeping" 
Statute (5 use 22) which would make it cleat that the 
law is not authority for vvitliliolding infoniiatioii. Rep. 
Clare Hoffman (R.-Mich.) a member of Moss' subcom- 
mittee, vvill introduce another ainendineiit vvhicli would 
say that the proposed change in the law would nut 
ict|uirc the goveninicnt to release security iiiforinatioii 
or information it has received in confidence. 

—Washington staff 
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$8.6 Billion Asked for Planes, Missiles 


3,200 ])lanes and $2,640 million for missiles 
planned for Fiscal 1958 procurement program. 


By CJaiide Wilze 

Washington— l'rci,iclcnt Eisciilio«-et's 
pto|)oscd budget foi Kiscal 195S calls 
for authority tr) contract for 9h.2}2 
million in aircraft and S2.646 million in 
guided missiles, 'llie estimated figures 
for Fiscal 1957. which closes on June 
50, arc 56.269 million for aircraft and 
52,300 million for missiles. 

Actual c.spcnditurcs in Fiscal 1958 
arc estimated in the White House draft 
sent to Congress last sveek at 56,757 
million for aircraft and 52,059 million 
tor missiles. Comparable spending in 
Fiscal 1957 was estimated at 56,786 
million for aircraft and 51.506 for 
guided missiles. 

I'or the aircraft industry, the budget 
means that production of piloted mih- 
far\' aircraft will continue to decline 
at a faster rate than at anv time 
since it began going down in 1955. 
New contracts will he signed in Fiscal 
1938 for about 3,200 aircraft. Of these, 
the Navy will get 1.220. almost as 
inanv as the Air Force, which is sched- 
uled to sign contracts for 1,513, For 
h'iscal 1937. USAI' was given author- 
ization to buy 1.900 planes. Army, in 
h'iscal 1938, will contract for about 
470 aircraft. 

Wing Goal Chopped 

'I'he Dcfcn.se Department annoniiccd 
bluntly that USAF’s 157- wing goal- 
firm as rcccntlv as last snmmcr-lias 
been chopped to 128 ssings. .\it Force 
sources indicated after a studs of the 
budget that 120 wings would be a 


more realistic estimate of the new goal. 
The 137 wings had been promised bs 
the end of Fiscal 1957. 

According to Drtcii'O Department 
figures, US.AF at the end of Fiscal 1958 
will have 45 wings in Hic Strategic Air 
Command, 52 in the ,\ir Defense Com- 
mand and 51 in the Tactical Air Com- 
mand. The T.^C strength will include 
13 hcavs, medium and assault troop 
carrier wings. 

The official figure of 128 wings in- 
cludes four svings never inclndcd in 
the 157-wiiig goal set for this vear. 
I'hcy arc line Mat.itlor wing, actisated 
but not manned or ccinip|)cd. and three 
C-125 assartU transport wings, formerly 
included among the su|3port aircraft 
and not counted in US.M'’s wing pro- 

Major Loss for TAC 

On top of this, it now ap|)cars that, 
over the next few years, S.\C will elimi- 
nate six lighter wings and ,\ir Defense 
Command two day-figlitcr wings. T.^C 
faces almost certain loss of at least six 
wings— one bomber, two fighter-bomb- 
er and three day-fighter wings. 

Defense Dc|)artmcnt spokesmen 
would offer no details cm svhat the 
future holds for USAF. rhes said the 
-\ir Force must outline its own program 
when Iiearings arc started on Capitol 
Hill. .5nd llicy cited President Kisen- 
howet’s budget message. In it. the 
President said; 

"The introduction of new equipment 
and weapons with vastly greater eoin- 
Ixit eapahilits' is also having a powerful 


impact on concepts of military strategy, 
tactics and organization. 

"ntc combat power of our dis isions, 
wings and warships has increased to 
such ail extent that it is no longer 
\-alid to measure military posver in 
terms of the number of such units." 
'Reasonable' Protection 

Based on this ap|jroach, the President 
Slid he is com iiKCd his budget provides 
a "wise and icasonablo degree of pto- 
tccHoii for the nulioii." 

'Iliis w-as followed in the budget text 
bs the news that SAC and T.AC fighter 
w ings will be reduced. 

I lie Atim's "growing guided missile 
eapabiliti" and the increasing effective- 
ness of SAC's heavy bomber wings were 
cited as reasons for the change. When 
SAC's B-52 wings arc complete, tlicv 
will have 45 aircraft each. 50% more 
tliaii the B-56 wings they will replace. 

It was made cleat that USAF con- 
tracting ill Fiscal 1958 will include very 
few trainers and practically no trans- 
ports. a decision that is certain to change 
the program for the Douglas C-155 and 
C-152. These aircraft had been expected 
to take up much of the lag in airlift 
.nailable to mo\c the .\nny’s stream- 
lined atomic-age divisions that depend 
upon airlift for cffectivencss. 

On the subject of US.M' funding, it 
was disclosed that about 5700 niilUon 
of the extra 5900 million voted bv 
Congress late in its last session has been 
obligated. But the speedup of the Boe- 
ing B-32 ]3rodiiction program last rear 
was not fimmecd out of these funds. 
Most of the 5700 million obligated 
has been applied to the intcrcontincnhil 
.iiifi intermediate range ballistic missile 
programs. I he B-52 speedup was 


Air Power Program 


Marina Aireraft Wings 3 3 3 3 

(Inel. Mlsiila Battarientr 

' Slraiagle 45; Air Dafense 33; Tncfical 51. 

''590 Civil Air Patrol Pianos ait bting Tror^sferrad from USAF invaniory. 
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Major Expenditures, Obligations 


R«s«orcK & OftvAlDpmant. . . . 
Guldtd Ml**lla» 


Espdndllures by Mo|»r Budg«l Cnlagery N«w Obllgalioflar AvalbbSllly 

(Mlllloni dF Dsllors) 



financed from a 5547 million supple- 
mental appropriation, the Defense De- 
jxithnent said, 

R & D Funds Down 

In the critical field of research and 
development, the Defense budget pro- 
vides for new obligations of 51.651 mil- 
lion, down from la.st vear's 51,704 mil- 
Uon. 

Again, USAF absorbs the biggest 
share of the slash, with a cut to 5661 
million from 5712 million. Army is 
scheduled to get S400 million, a reduc- 
tion of SIO million, while Navy is re- 
duced from 5514 million to S505 mil- 

Defense spokesmen pointed out 
there is a great deal of money going 
into research and development from 
other accounts and claim that the ap- 
propriations do not provide a good 
nit-dsurc of the work done. Because 
R&D frequently includes test and 
evaluation of new hardware, the Depart- 
nieiit estimates that the total effort 
to bring new weapons to the point of 
production for use ptohablv will call for 
almost 56 million. 

Most significant figure for operations 
and maintenance in the proposed bud- 
get is that of the Air Force, pegged at 
54.252 million in new authorization. 
The figure is $482 million more than 
last year. 

Funds For Avionics 

Tlie electronics industry will find it 
difficult to pinpoint the Defense De- 
partment potential in the new budget- 
As usual, all avionic equipment is in- 
cluded in the proposed figures for air- 


craft and missiles. A.s a rule. 40 to 
50% of mis,sile expenditures are for 
electronic equipment- In aircraft, the 
figure ranges from 20 to 30%. 

For ground electronic equipment— 
which would include radar. SAGE early- 
warning equipment and comniunica- 
timis liardwarc-thc Department total 
is 5533 million in new authorizations, 
down 544 million from Fiscal 1936. 
Most of this comes from USAF, which 
is allocated 5539 million against 5410 
million last year. Navy’s figure is 5186 
million, down from SI89 million. Annv 
is recommended fnr 510 million, first 
money it has bad fur this purpose 
since the budget for Fiscal 1934. 

Cither highlights from the proposed 

• uIaF's total budget tcconimciidation 


is 517.736 miliion- 'Hie Fiscal 1957 
estimate for obligation is 517,690. 
USAF made an early estimate several 
months ago that it would need in ex- 
cess of 520 billion, 

• Budget ]irovides $100 million for 
an .^ir Force Industrial h'und. This 
is working capital to put Military Air 
Transport Service on a “corporate" 
basis iot its new role as single manager 
agenev for the Defense Department. 

• There is no provision fur military 
immpowtr reduction. Funding is pro- 
vided for a million-man Army, with 
875,000 on .ictivc duty in the Navv 
and 925.000 in USAF. Army division's 
will be reduced to 17, and six new 
.\tomic Support Commands will be 
added to its organization. 


Defense’s ‘Third Dimension’ 

Wusliingtnii— 1‘lic Defense DcpaThiient this vear introduced a new “third dimen- 
sion”— Direct Obligations— in its anniuil budget preseutaHon. 

The Direct Ohli^tinn presentation provides figures obtained bv adding the usual 
New Obligatioiial Authoritv— the amount requested of Congress— to the funds left 
over from hist year, receipts for reinibuisemcnts and what is salvaged from the sale 
of militarv scrap. 

Rcsiill: Diiect Obli^tions ate substantially higher than the customary compila- 
tions of 'New Obtigational ;\uthoiitv and Expenditures. For example, the New 
Obligatinnal .Authority .sought in the Fiscal 1958 budget is 558.5Q0 million. 1'he 
Direct Ohligations will be 540.594 million. Actual Expenditures are estimated at 
S58.0Q0 million. 

Hie Defense Department now believes that the new "third dimension" is the best 
measure of its budget outlook. Figures compiled for .Aviation Week readers ace 
the familiar requests for New Obligatinnal .Authoritv used in past scars as a measure 
of the contracting possibilities facing the aireraft and electronic iudustrics in the 
coming year and Expenditures which arc the best index of deliveries and sales. 
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air groups and more horn !9 to ’0 
t.uricT .inti-subin.iiiiic squadrons. 'I hcrc 
is ptosision to start work on a nuclear- 
powered carrier and missile ships. 

Tlic carrier Oriskany will be pro- 
sided with a canted deck, hour mer- 
chant ships will be coin crtcd into radar 
picket sesscls- Almost all the 1.200 
newly-aiitliorizeel Naaw aircraft will be 
fighter types. 

• Army’s Redstone .Arsenal, home of 
its missile effort, is not scheduled to 
receise any specific US.AF funds dc- 

NACA Asks 50% 

By Even Clark 

VVashington— Tlic National Advisory 
Committee for Aeronautics is asking 
Congress for S11S.2 million in new 
authorizations for Fiscal 1958— a ?0% 
increase over last scar's requests. Four 
new hypersonic rcscarcb facilities and 
a 10% increase in |)Crsonnel arc in- 
cluded. 

Construetion requests total S-ll-4 
million— nearly three times the SM 
million requested for Fiscal 1957. 

NAC.A's budget reflects the great 
emphasis its laboratories ate putting on 
the problems of aircraft and missile 
flight at ver\' high speeds and teinpcta- 
tutes. 

Langley 

Langley Aeronautical Laboratory at 
Lmslcv. Va.. is seeking authorih for; 

• Hypersonie Physics Test Arra-SI,- 

987,000. This would include storage 
facilities for high cxplosises and haz- 
ardous fuels and oxidants: solid and 
liquid fuel rocket test cells for selocities 
lip to Mach 20 and above; a projectile 
test unit; chemical jets providing 
temperatures ii|) to about 11.000 deg. 
for research on rockets of light-weight, 
high thrust and short duration, and 
hvpcrvelociri' guns for research relating 
to missile countcnnc-.mires ,md meteor 
impact problems. 

• Hypersonic Helium Blowdown Tun- 
nel— S796.600. This closed-cycle tunnel, 
with a 12 by 12 in. test section, would 
cover a range from Macli 10 to 25. 


‘pitc the fact th.it Defense Secrctarv- 
Cliarlcs F. Wilson has said that the 
Jupiter project will be under .Air I'orcc 
cogiiizancc in Fiscal I95S. .A Defense 
spokesman suggested that funds allo- 
cated direct to Wilson's office could 
be used at Redstone. 

• Marine Corps will continue to main- 
tain three divisions and three wings. 

• Work of Atomic Eticrgv Commission 
on military reactors will include pro- 
pulsion units for submarines, surface 
ships, aircraft and missiles. 

Budget Boost 

It is needed for research on s.itcllitc and 
missile problems that will be encoun- 
tered at speeds attainable in outer space. 
N'.ACA said no wind tunnel is available 
fur Mach numbers above about 10. and 
an ait tunnel tor speeds above about 
Mach 14 is not likely because of the 
extreme |jrcssutcs and temperatures. 

• High Speed Leg for Unitary Tunnel— 

S7SO.OOO, rins item originally in the 
Fiscal 1957 budget, would covet two 
fixed nozzles providing a range from 
Mach 7 to 10. 

• Data Reduction Center- $5,067,200. 
N'AC.A is now asking for autlioritv to 
build this facilitv lint is not a.vking for 
the funds. 

■ Modification of tlic 26 in. transonic 
tunnel to proi’ide an alternate test sec- 
tion and extend the Mach range from 
1.4 to 4. 'lliis is iicecssury to study 
acrodviijiiiic flutter problems. Cost 
would be S346.000. 

Amet 

.Ames .Aeronautical Laboratorv’, Mof- 
fett I'icld. Calif., is seeking autlioriza- 
tion for a number of projects, including; 

• Hvpcrsoiiic Tiiiincl-Sl 1.751,000, 

lliis tunnel, with a 5.5 ft, test section, 
would covet a range from Mach 5 to 
10. The test section would be large 
enough to allow scale duplieation of 
iiireraft slnietural components tor 
studies on beating and other aerody- 
namic problems. 

• Bypass system for the ninc-hy-seven 
loot su|icrsonic test section of the Uni- 
iJiT Plan Tunnel that would iuctcase 


the Mach capabililv from 2.53 to 2.6. 
Cost, 5100,000. 

• Boiiiidaty layer rcinovai in the 14 ft. 
tr.msonic tunnel, increasing Mach capa- 
bility from 1.2 to 1.4 and allowing 
doubling of model size. Cost, 54,455,- 
000. 

• Flow iiiiprovcinent of the 1 1 ft. tran- 
sonic circuit of tile Uiiitatv Plan Tunnel 
by altering tlic mctliod of I’cnting tlie 
test section and clianging tlic bypass 
air eiitrv at the downsticam end. Cost, 

5255,000. 

Lewis l liglit Ptopulsion Laboratory, 
Cleveland, Ohio, is asking autliority 
for: 

• Rocket Svstems Rescaicli Facility- 
55. 7 million. Fliis would include two 
new buildings and modification of an- 
other; research stands, cells, and labora- 
tories for research on rocket svstems. 

• Expansion of Ptopulsion Systems 
Ijboraton— 53.8 million. I'liis would 
ineliidc installation of equipment to 
investigate performance of engines in 
excess of Mach 4.5 and permit more 
extensive use of high energy fuels in 
fiill-sealc test. 

• Modifications to conqxment rcscarcb 
Facilitv tor nuclear propulsion- 55,655,- 
000. 'hiis would include a hot labora- 
tori for handling and investigation of 
reactor components and a radiation 
analysis laboratorv' to determine damage 
to components. 

Lewis also is seeking aiitboiih' to add 
115 acres to its inst.iUation. 

Wallops Island 

Pilotless .Aircraft Research Station 
at Wallops Island, Va.. wants S2.56 
million for iiiodcmiz;ition of obsoles- 
cent instrumentation equipment. It 
would include two new tracking radars, 
tclomefrv rcceiviiiE cciviipmcnt, and an 
iiiCTcascd range Doppler system. 

CAA Asks 57% Boost 
To Push Airways Plan 

.A record 5585 million was requested 
for the Civil .Aeronautics .Administra- 
tion for Fiscal 1958-a 57% increase 
over 1957. 

President Fisciiliovvcr placed major 
emphasis in his budget message upon 
tlic need for increasing the capacitv 
of tlic air traffic control system, and 
the 5149.5 million requested for air 
navigational facilities was almost foil) 
times the origin;il Fiscal 1937 budget 
request- Subscqucntlv. however, the 
figure was raised, and Congress ap- 
proved a total of S75 million. 

C.-VA's budget request includes funds 
for 10 airport surface deteetioii equip- 
ments (.ASDF), including "taxi radars” 
which enable eonfrol tower operators 
to see vvlictlier distant runways and 


National Advisory Committee 
For Aeronautics 
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taxi strips ill adverse weather are dear 
of traffic. 

New Navigation Aids 

Other new navigation and terminal 
area aids in the proposed budget: 

• 137 VOR omniranges, 580 have been 
installed or previously authorized. 

• 18 Voriac navigation facilities, 35 
installed or previously authorized. 

• 54 Equipments for converting VORs 
to Vortac; 172 installed or previously 
authorized. 

• 30 ILS instrument landing systems, 
170 installed or previously authorized. 

• 21 Long-range radars for ciiroute traf- 
fic control; 52 installed or previously 
authorized. 

• 20 Ait traffic control beacon systems, 
18 installed or previously authorized- 

• 23 Airport surveillance radars (ASR); 
47 installed or previously authorized. 

• 64 Runway approach liglib, 58 in- 
stalled or previously authorized. 

• 32 Sequenced flashing approach lights, 
5 installed or previously authorized. 

• 1 2 Airport traffic control tower serv- 
ice; 211 installed or previously authoi- 

The budget does not seek anv addi- 
tional precision approacli radars (PARI 
to supplement the 25 systems already 
installed or authorized. 

A supplemental appropriation of $26 
million will be requesteil for 1957 to 
“cover the cost of integrating two ex- 
isting short-range navigation svstems 
into a single system capable of' meet- 
ing the navigational needs of users of 
ait space,” the President said- He had 
reference to the Vortac system which 
was adopted last September by the Air 
Coordinating Committee in its deci- 
sion on the controvcnial Tacan issue. 

The President recommended an ap- 
propriation of $195 million to operate 
and regulate the federal airways, a 40% 
increase over the $136.8 million re- 
quested for Fiscal 1957. 

It was estimated that an appropria- 
tion of $35 million will be required in 


F'iscal 1958 to meet obligations in- 
curred under the contract authoriza- 
tions provided under the grants-in-aid 
program for airports. A total of $231.5 
million has been authorized for fiscal 
years 1956 through 1959 under the 
amended Federal Airport Act. 

New Washington Airport 

Eisenhower also supported Burke, 
Va., as a logical site for an alternate 
airport in the Washington area and 
said a supplemental appropriation of 
$35 million will be requested for Fiscal 
1957 to cover construction of the new 
airport. 

Airspace user charges were advocated 
by the President, who said “govern- 
ment aids to aviation confer substan- 
tial benefits upon the users of air space. 
As the cost of these benefits rise, it 
becomes increasingly appropriate for 
the users to share with the general tax- 
payers in paying for them.” 

Airlines in the past have expressed 
a willingness to absorb their share of 
airways costs but have held that taxes 
paid by the airlines are equivalent to 
user charges, 



Air Navigation Dei’elopment Board 
will emphasize air traffic control aid 
developments and a $2 million appro- 
priation was requested for its work dur- 
ing fiscal year 1953 compared to $1.5 
million in Fiscal 1957. 

In his budget message, the president 
called for a S4I5 million appropriation 
for the CAA. However, this amount 
includes the $63 million contract 
authorization for airports less $35 mil- 
lion appropriation used to liquidate the 
contract authorization. 


CAB Budget 

Civil Aeronautics Board’s budget 
request for Fiscal 1958 provides for 
substantial increases in the Board’s 
staff and in the level of appropria- 
tions for airline subsidy, 

CAB wants to increase its budget for 
salaries and expenses from 54.645,000 
in the current fiscal vear to $5,725,000 
for Fiscal 1958. The increase would 
raise the Board’s staff from the 625 
employes authorized this year to 750 
in the coming fiscal year. 

CAB’s subsidy request for Fiscal 
1958 is increased sharply from the 
abnormallv low Fiscal 1957 level of 
$16-2 million to a total of $51,810,000 
for next year. The actual level of sub- 
sidy paid to the airlines remains con- 
stant at about 547 million. 

The difference between 1957 and 
1958 subsidy appropriations is due to 
the fact that CAB had a substantial 
carryover from 1956 to help pay the 
Fiscal 1957 subsidy bill, and the Board 
recovered some subsidy from the car- 
riers during the year to further cut 
1957 subsidies. The Fiscal 1958 sub- 
sidy total includes 54,124,000 which 
CAB owes but which was not covered 
by the current 516.2 million appropria- 

The Board’s program for the coming 
fiscal year calls for increased spending 
in all of its fields of activity. Spending 
for economic regulation is scheduled 
to increase from $2,532,050 in Fiscal 
1957 to 55,150,950 in Fiscal 1958: 
spending for safetv regulations will in- 
crease from 5344.300 to 5480,300; for 
accident investigation and analysis from 
$681,000 to $766,700; for legal staff 
activities from $327,000 to 5465,000; 
for executive direction from $299,000 
to $344,300, and for administrative 
and service activities from $441,650 to 
$537,750. 


Guided Missile Contract 
Awarded to Temco 

Washington— Navy’s Bureau of Aero- 
nautics announced last week that it has 
awarded a $60 million contract for a 
new guided missile weapon system to 
Temco Aircraft Corp., of Dallas. 
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Macmillan Government Slashes 


Defense Funds; Air Force Suffers 


London— First of an anticipated scries 
of defense slashes lias been announced 
by the Macmillan govennnent, with the 
major portion of the cut, an estimated 
S45-million, coining out of aviation 

Largest cutback annotmeed is the 
cancellation of orders for 1 00 Ha« ket 
Hunter fighters. The Ministry of Sup- 
ply says the cut was due to a "reduc- 
tion in RAF reeruirements." Financial 
saving is expected to be some $2S-inil- 

The ssveptwing Hunter is the first- 
line fighter of the Roial air force. Al- 
though a spokesman for the An Min- 
istry said there is no dissatisfaction with 
the Hunter, many qirarters regard it as 
an obsolescent aircraft in r iew of more 
adrunced fighters nos\' in operational 
scrs'ice with the U. S. and Russian air 


The aircraft canceled arc of the latest 
V6 type. 


More to Come 

The cut is regarded as the first of a 
number which can be expected as the 
Macinillan goieniincnt works out a 
new’ role for Britain in world iiSairs and 
also tackles the task of bringing some 
order out of the presait chaos in Brit- 

Thc Defense Ministry also announced 
that Britain’s acria' "weekend war- 
riors" arc being disbanded. The mose 
will dissolve the Royal .Anxiiiars ,\ir 
F'orce and Royal Nas’v Volunteer Re- 


serve Air Branch. Hie sai’ing is expected 
to total nearly SI 7-million. 

The RAF Aicxiliary includes 20 
fighter squadrons and the Navy Ait 
Branch includes 11 fighter and anti- 
submarine squadrons. 

the aviation field, the War Office an- 
nounced there will be no eall-up of 
army reserves for part-time training this 

Target date for disbanding the R.-\F 
and navy teserse air units is March 
10. Inlying aheadv has ceased and the 
remaining time will be desoted to ad- 
ministrative windup. A side effect of 
the action is expected to be a saving 
of 17-million gal. of asiation fuel a 
ycar-an iinportaiit factor at the mo- 
ment in fuel-short Britain. 

Mission of the 20 fighter sc|uadrons 
in the R.Al'' Auxiliarv has been to 
supplement Britain’s defenses against 
air attack other than liigh-altitnde nu- 
clear attack. The squadton.s have been 
flying Meteors and Vampires. It was 
decided mam months ago that there 
would be no program to equip the 
squadrons with the more modern 
Hunters. 

" Technical development is contimi- 
ally reinforcing the view that the main 
threat to this country is from high-alti- 
tndc attack." the .fiir Ministry says, 
"other forms of att.ick which might be 
countered by less advanced tvpc.s of 
aircraft arc. in consequence, less likch 
to materialize. 


The naval reserve units have been 
flying .Avengers. .Attackers, Gannetts 
and Seahawks. Hic Admiralty says the 
move disbanding the squadrons was 
necessary "to ensure the replacement 
and ic-cqni|)ment of the fleet as a 
whole within the limit . . - which out 
economy can stand." 

An Air Ministry spokesman refused 
to comment on what further cuts in 
British aircraft production are in the 
offing. He said the vear’s defense esti- 
mates now ate under preparation. 

The recent change in government 
makes it impossible to predict in de- 
tail what course defense cuts may take 
but it is known that the Macmillan 
government feels that Britain in the 
past has been overcommitted in terms 
of hot economic ability to bear the 
military burden. 

Technical Switch 

I'hnphasis of the new government on 
improving the nation’s industrial posi- 
tion also is expected to favor release 
of scientists and technicians from de- 
fense positions into general industry. 
'Iliis could mean a curtailment in re- 
search and development funding in 
many fields. 

Some |>olitical observers believe the 
new government will work out a foreign 
policy oil the basis that the United 
Kingdom never again will "go it alone" 
as it did in the Suez crisis. Such a 
|X)licy obviously would eliminate the 
necessity for military forces capable of 
"going it alone" and permit a substan- 
tial cut ill defense spending. 

While this would bode ill for present 
high profits thrmighoiit the British air- 
craft industry, it could result in a 
much tigiiter, and in the lung run more 
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effective, aircraft and guided missile 

One of the most important changes 
in Prime Minister Macmillan’s cabinet 
lineup was the appointment of Duncan 
Sandy s to the post of Defense Minister. 
He is regarded as one of the bright 
young men in the Consenative Patty 
and undoubtedly will not miss a chance 
to make a name for himself in a field 
which is wide open for effective action. 

Expansion of Britain’s V-bomber 
force is expected to continne with 
added emphasis on development of a 
supersonic interceptor for defense. Iii. 
creased dependence on the U. S. for 


guided missile development can be cx- 
pected- 

Cutback of the Hawker Hunter also 
may mean increasing confidence in the 
English Electric supersonic P.l fighter 
which is scheduled to succeed it. A 
production order already has been 
placed for this fighter. Hawker Itself 
is dcvelc^ing a supersonic fighter with 

The cut in Britisli aircraft spending 
also could foreshadow closer coopera- 
tion with the U. S. in the field of mili- 
tary aviation. Britain often has been 
criticized for belated paralleling of U- S. 
developments. If the two nations take 


on complementary roles in the aircraft 
and guided missile fields, much of this 
duplication and its resulting financial 
waste could be avoided. 

Annstrong-Whitworth Aircraft firm, 
which produces the Hunter together 
with Sea Hawks and Javelins, already 
has annonnccci it is dismissing between 
500 and 600 skilled workers. A spokes- 
man for the company says none of its 
contracts were eancclcd but that de- 
fense requirements have "eased-" 

Despite the layoffs, the firm is re- 
cruiting some iOO technicians for 
guided missile research and for develop- 
ment of its new freighter aircraft. 



Snark to Become Operational With SAC 


Norihrop's SM-62 Snark intcrcon- 
tinaital pilotless bomber is scheduled 
to become operational on a limited basis 
with units of Strategic Ait Command 

Acceptance of the Snark to aii|ment 
the striking power of SAC gives some 
scale to the timetable for service u.se of 
the long-range balli.stic missiles— Con- 
vair Atlas. Martin 'I'itan and Douglas 
Thor— now under development and 
nearing the test-flight stage. 

Pre-production quantities of Snarks 
have been built at Nortlirop's Havv- 
tlioriic, Calif, plant for at least six 
years, along with the ground support 
equipment. Availability of the missile, 
which cruises at high subsonic speed 
and is controlled by a Northtop- 


dcvcloped hybrid inertial guidance sys- 
tem, figured' into the Air Force deci- 

Otficial details just released of some 
of the Snark's characteristics confirai 
in almost every respect an exclusive 
engineering analysi.s of the interconti 
noiitai missile published in Aviation 
Wki:k Mar. 26, p. 46. 

Snarks will be launched from a zero- 
length launcher, which is air-transport- 
able. The launchers arc towed bv a 
tractor or half-track prime mover and 
give the Snark mobility so that anv 
small, flat place on the ground can be- 
come a launching site. With three 
launchers set up at a single site, 20 
Snarks can be handled and fired during 
a 24-hr. period. 


Lcngfli of the launcher is 29 ft., 
width 10 ft., and its retracted height 
is seven feet. Sixteen tliree-foot diam- 
eter tires bear the weight. 

At launching, the Pratt & Whitney 
J57 turbojet is developing full thrust 
and a pair of rockets boost the Snark 
off the launcher- The total thrust acccl- 
er.itcs the bird to flying speed and Snark 
climbs to a high a’ltitudc for its Mach 
0,9 cruise- Near the target it pushes 
over info a dive and slams into the 
target at supersonic speed. 

It can carry any first-priority war- 
head, including nuclear charges, over 
a range listed in the 5,000-mi, class. 

Dimensions of the Snark: overall 
length, 69 ft.; wingspan, 42 ft.; overall 
height. 15 ft. 
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LEDUC 022 oil the ground slions the huge si7^ oF its rsin[ct pormplsiit rvliicli makes up entire fuselage of airplane. 


Leduc 022 Prepared for Tests Aimed 


By David A. Aiulerton 

Rene Lediic's 022 nmijet-powcretl 
supersonic interceptor, designed for per- 
foriiiaiice in tlic Nlricli 2 region, is he- 
iiig readied for a series of flights .liined 
at Macli numbers apprrsicliing d.O. 

Trials in the high supersonic Maeh 
range are piainierl for nest inontli. 
Spccifif.ills. Ilie piiot is going after a 
d.OOO-km./hr, mark, cquis.ilcnt to 2,4So 
inph. 

Sliould tire record attcin|sts he suc- 
cessful, they will stand as iiigh |X>ints 
ill tile almiftt single-handed efforts of 
Rene Leduc to establish the wiiijct as 
.1 |)iloted aircraft posvciplaiit. 

Flying Powerplant 

The Leduc 022 is a flying engine, 
like its prcdeccssois- Its basic posser- 


plant is a r.iiiijct engine more than fi ft- 
in diameter and about ft. long. 
I'ranskitiiii its design thrust at .iltitiide 
to an ec|ui\alcnt sea IcscI static thrust 
nuuld rate the ramjet at !?2,000 lb. 

Ill addition, tlicrc is a Siiccma Atar 
turbojet iiioiinled inside the r.iinjet 
body to provide power for l.ikcoff and 
accelenitioii to ojjer.itional sjSecd. Nor- 
maUs a ramjet requires a sclocity .sonic- 
where around Mach 0.4 to light off and 
burn snecessfully. 

Gross weight of the 022 is 1 4,200 lb., 
of which about one-third is fuel. Wing 
and tail surfaces arc swept back .ipprnxi- 
matds 50 degrees- Overall length of 
the 022 is about 5fi ft. and it stands 
.iboiit 15 ft. Iiigli in the tlirce-point 
,ctti tilde. 

I'irst prototvpe 022 was com|)lctcd 
111 |unc 1956 and has been on fliglit 


status for several months- Second slimild 
be almost completed. 

Leduc History 

Rene Leduc has been working on 
ramjet-pouered aircraft for 24 veats. 
Ills first proposal dates back to 1955; 
it showed an airplane basically the 
same as his ciitrcnt 022: a winged, 
finned powcrpl.mt, with a cock|)it in 
the nose section. A model of tliis air- 
craft was shown at the Paris Show m 
1958. 

In 1955 Leduc's experiments bore 
first fruit; ;in experimental lainjct lie 
dtvclnpcd prodneed positive thrust in a 
near-sonic air.sttcam. 

In Jamiatv 1956, Leduc presented 
some of the conclusions of his cxficri- 
ments in a note to the .Academic dcs 
Sciences. In April lie gave a public 



LEDUC 022 banks sway during flight test at French air force center at Istirs. Plane, which has been flying several months, is a flying 
engine with a basic powerplant consisting of a ramjet mote tliaii 6 ft. in diameter and about 59 ft. long. 
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TAKEOFF powerplant is Sneema Atar. 


at Mach 4.0 

lecture under the sponsorshiji of the 
Societe de Navigation .Actienne. I5v 
June of that year, lie had obtained 
st.ihle eomlnistion in Ills ramjet and 
had completed a service test on the cii 

Ilie I'rench .Air Miiiistn. tlimugli 
its ’I'cchnical Service, ordered the 010 
as nil exjseriinental aitpl.me in 195“ 
ami Leduc began construction. Tbe 
follrming year he took over a section of 
the Breguet factory on loan and starte'd 
model tests with the complete aircraft, 
the wings and the powerplant. 
Dodging Germans 

I5iffuser tests were made in 1959 
but the work was mtcrruptecl hr the 
Cerm.m invasion of ITancc a vear'later. 
Lediie hmidled the parts of! to Toulouse 
and started to pressure tire A’ichv guv- 
ermiient to allow further effort (in the 
project. This order w.is given in 1945, 

It was short-lived: the Toulouse works 
were bombed in 1944 and tlic shop and 
its contents were destroyed. 

In August 1944 P'rance was liber- 
ated. Leduc built a new jjlant and 
started all ov er agiiii on the 010. whicli 
was completed tire following ve.ir. De- 
vcIopiMCMt of the siijjporting svstem for 
nir-lamteliiiig the 010 took niorc time 
and it was not until November 1946. 
that necessary prcliminan- tests could 
be iiKidc. 

Captive flights followed, with the 010 
susjxmdcd above a Languedoc carrier 
aircraft on a structure of struts. Some 
glide flights were added to the jjrogr.im 
to get a general idea of the liaiidling 
characteristics before turning on the 

First Fire-Up 

After two and one-half years of pre- 
hmiii.iry vs'Ork. the first powered flight 
was made in April 1949. Hie carrier 
went into a shallim’ dive from 15.000 
ft. and at 10.000 ft. the pilot of the 



LEDUC 02t in flight did miicli devtlopnicnt work fnr ciment 022 intcrccjitor model. Air- 
plane established a mark of 15,700 fpm. rate of climb at altihidc of 16.400 ft. 
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010 cut in tilt biirncts. lliu engine 
fired, .ind lie iicpuratecl from flic enr- 

Staying in the dive, the pilot cut in 
ndditioniu burners-whicli were zoned in 
tinit airplane to give some measure of 
thrust control— and pushed up the speed 
to about 450 mph. Tlight duration was 
.ibmit nine niinutcs. 

Ill later flights, the 010 reached a 
speed of orer 500 mph, at 56,000 ft- 
At that altitude, the rate of climb was 
8,000 fpin,, a figure still most impres- 


Tlirec prololipcs of the 010 were 
completed, I'hc second nas a duplicate 
of the first; the third was eejuti’pccl with 
Turboineca Marbore turbojets at the 
ningtips for cruise and landing opera- 

h'rencli Air Ministry support con- 
tinued with the order for a pair of 
Leduc 021 aircraft, larger and with 

S tiy improved performance oscr the 

I'irst flight of the first 021 was in 
May 1953. 

Like their ancestors, the 021s were 


earricr-launelied from a mother airplane 
bearing a suspension system much like 
the one used for the 010. 

The 021s were subsonic; speeds on 
the order of Mach 0.9 were reached 
during fliglit tests. Estimated sea lesci 
rate of climb was close to 40.000 fpin. 
At 16,400 ft. the plane established a 
mark of 1 3,700 fpni. rate of climb. Ceil- 
ing was calcnlalcd to be on the order 
Ilf 65,000 ft- 

'Hie 021 prototypes currently ate be- 
ing used to tlcvebp components for the 
P22 interceptor. 


Bomber Defense Missile Uses Hawk 

Cornell .\eronautical Laboratory has 
been designated systems engineering 
manager for an .Air Force bomber de- 
fense missile iBDMl svstem based on 
the test ichiclcs adapted from the Ray- 
theon Hawk 1. 

'lire Hawk, an anti-aircraft missile un- 
der dcvelo]>nicnt by Ray theon for .Army 
Ordnance through its Redstone missile 
arsenal w.is used for tests of the Cor- 
ncll-desehipcd control system. First fir- 
ings of BDM \ehicles has’e been made 
from tackct-|)ropcllcd sleds at the Hollo- 
man .Air Dcsclopment Centcr. 

This action is the latest in a series 
of off-again. (iii-again moves tliat have 
characterized the BDM program almost 
since its inception. Previous action oc- 
curred late last year when .Air h'orce is- 
sued slop orders on two contracts then 
undcnwiv (.AW Nov. 5, p. 28). 

.At that time, ic-csaluation of the 
entire RDM program svas being done 
for the Air Ciniiieil. .Alfectcd by the 
order were two tcdiniail teams; Re- 
public Asiation Corp. plus Westing- 
house, and General F.lectric Co. plus 
NfcDonnclI- 

Republic has since rcccis-cd a termi- 
nation order on its contract. 

The present .Air I'nrcc program is sim- 
ilar in concept, although much smaller 
in scale to its ballistic missile aisproach, 
Cornell is the cmiiitcrpart at Ramo- 
AA'ooldridgc and functions as systems 
engineering manager for the BDM. 

Cornell is pros-idiiig enginecting as- 
sistance to the Air F'orcc just as Ramo- 
Wooldridge advises the Western De- 
s clopmcnt Division. 


BOMBER DEFENSE MISSILE VEHICLE ill these first cscinsive pictures is adaptation of the 
Ra)4heoti Hawk- Layout coiifiniis earlier report of Hassk configuration (.AW Dee. 10. 
p. 23). Overall length of Hawk is about 10 ft. and diameter is about nine indies. Long 
delta wings a|ipcar to be one-piece east surfaces and are bolted to the fuselage in a .shear 
connection. Tail section is flared out. not necessarily for increased stability, but to provide 
space for four rectangular housings located 90 degrees apart around periphery of rocket 
motor noizle. Spacing of Imnsings suggests they contain steering oppaiahis- Note markings 
of fins to give positive identification of angular position in roll during lest flights. 


New Navy Trainer 

Wpsliiiigton-Notlh .Aiiiericpii T2J jet 
trainer is ahoiil to go into prodiicKoii for 
Navy use. T2| will be powered by tlic 
3.400 lb. llimst Wcstingluiuse 154 cn- 
ginc. 

First delivery is cspectcd in Dc- 
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The C-123 can’t land on a postage stamp . . 

but almost any clearing is its landing field 


On almost any clcaring-almosl any ficld- 
you can safely land Ihc Fairchild C-123 
assault iransporl. 

Actual shorl-fieid tests have dcmonslraled that 
Ihc rugged C-123 is able lo lake off and land 
from i/i’rp/y erodcit. sanely fields; that it can 
work from unprepared clearings under down- 
wind conditions: lhal it is capable of mass 


landings into ungraded "eombal zones" . . . 
at S-second intervals. And literally thousands 
of flights h.ive proven that the C-123 requires 
HO more than 700 ft. for takeoffs and landings. 
During ihesc strenuous tests, no C-123 was 
lost, none was damaged. 

What heller proof of the C-!23's near- 
universal assaull and logistics capability? 


FAIRCHILD 


llftCRIFT OIVISION • Mctisroww 10. Mumiig 





Birds ol a feather with one thing in common . . . 

the dependable flow of power through SPECO Transmissions 
. . . engineered and built by the SPECO Aviation Division of 
the Kelsey-Hayes Company. Detroit 32, Michigan. 


KELSEY 

HAYES 


IS PI.ANTS Aulamoinv: Detmil and Jachaon, Michigan; McKetiparl, Fa.: Los Angsits, Calif.: Windsor. Ontario. Canada 
Ario^loa: Jackson. MUJUgan: Springfieid, Ohio -2 plants — \SP ECO Aviation DioUionf. Utica, New Yo^^~4^plants 
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Hughes Aircraft Unveils Two 
Place Helicopter for Military Use 


By Irving Slone 

Culver City, Calif.— Hughes Tool 
Co-'.s Aircraft IJisision umcifed its nc« 
two-placc Model 269 hcliciiptci in a 
series of flight dcmonstriitions last week. 
The copter previously had been flight- 
dcincmstr.itcd for high imiking inilitar\ 
pttsoiincl (AW Dec. 2-(, 19i6. p. 1 %). 

Designed to provide a simple, liglit- 
weiglit. rugged and economical ccinfig- 
unition. tlie Model 269 has been devel- 
oped by Ihighcs in anticipation of a 
luilitarv requirement for an optimum 
size two-place copter. 

The rotaiy uiiigct aircadv has been 
flosvn b)’ eleven Army evaluation test 
pilots. 

Military Orders 

llughc.s ofSeials will make no com- 
ment on possible military orders, but 
Aviation \\’i;iik lias learned that .\rmv 
interest has progressed to the point of 
processing an order for an evalu.iKon 
quantity— 5 to 10 of the copters, hirst 
of these machines ptobabh will be de- 
livered to the Anny Aviation Board at 
I't. Rneker. ,-\la.. late this scar. 

While slanted initialls for military 
application, the copter will be offered 
to giivcminent agencies, snch as police, 
fire, forcsttv. and highway engineering 
departments, and to a wide field of 
industrial activities. Estiniated cost, 
after niamifactnre of the sOOtli vehicle, 
is Sls.OOO— a relatiscly low figure. 

The copter has been designed for a 
normal gross of 1.500 lb. This would 
be coinprised of .S50 lb. empty sseight. 
150 Ib, fuel, 100 Ih. baggage and -fOO 
lb. for |)ilot and passenger, .-\t an over- 
load gross weight of 1,750 lb„ payload 
is boosted to 1 50 lb. The copter aircadv 
has hovered out of ground effect at the 
1.750 Ih., fienre. 

To|j speed is 95 mph. Cniising speed 
is 75 mpli. Range with two-man crew 
(-fOO Ih.) and 550 lb. of equipment is 
170 mi., or 21 hr. 

The Model 269 features open stcel- 
hibc construction. Engine is a 170 
hp. 4<vlindcr. air-cooled Lvconiiiig 
0-5-10-.AIA tliat is secured in place be- 
low the seat structure witli four bolts. 
The engine provides ample power for 
cruising at reduced engine loads and 
for hovering at liigh altitude or on liot 
days. 

Single main rotor, 25 ft. in diameter, 
has tnrec fully articulated all-metal 
blades. Blades have a U-shajicd nose 
extrusion, vvliicli is in effect the main 
structural component. Tlic skin wraps 
around the extrusion and is joined at 
the trailing edge over internal fillet. 


There arc no ribs in the rotor bladc- 

Configuration of the blades is 
straight from root to tip, but Hughes 
is building an csjwrimental version of 
a twisted blade for the copter, to im- 
prove liovcring and forward speed 
capability. 

I’riction dampers instead of hy- 
draulic, dampers arc used in the rotor 
hub. 

1 he engine is cvsnnectcd to the gear- 
box riglit angle drive with a svstem of 
seven belts. Half of these belts can be 
lost and full power can still l>c trans- 
mitted. If eontimiing tests prove out 
tlie desirability of the belt drive it will 
be fixed as a design feature. 

•An idler pullcv located between the 
engine and gturlsox pullcvs .serves as 
a manual clutch to engage or disengage 
the engine to the gearbox. Inside of 
the gearbox pullev' is an override clutch 
to automatically disengage the rotor 
from tlie engine, to permit auto rota- 


Shock Struts 

The xkm-lvpc iiiidcTeiirriagc carries 
four shock stmts (two on each side) 
which affords better control of the ma- 
chine when contacting the ground and 
makes for softer auto rotational toiieli- 

I'ailboom uses triangular rib makeup 
and terminates in a tad skid just before 
the tail rotor. Just forward of the skid 
is a fixed horizontal stabilizer. 

Mass maintenance has been stressed 
in the design. 'Mic rotor ss.steni (hub 
and blades), engine and gearbox each 
itiav- Ik removed witliont disturbing 
cither of the other units. 

Extensive ground testing is now un- 


Model 269 
Specifications 

Main rotor; 

n.iec fullv-arhailatcd. all-metal 
blades. 25 ft. dia. 

l-'oui-cvlindcr, 170 hp, air<oolcd 
l.vcoming 0-J40-.MA 

Eniptv weight 850 lb. 

I’sefiil had 900 Ib. 

Cross weight 1,750 Ih. 

Dime-nsions. . 8j ft. high, 19 ft. 5 in. long 

High speed 95 mph. 

Cruising speed 75 mph. 


Nciriual cndiiraiice: 

21 hr. (25 gni. fuel capacitv) 

Rate of climb, sea level . . . .l.-tOO fpm. 



dervvav to establish component reliabil- 
ity. Hughes is aiming at 1,000 hr. life 
for aini|X)ncnts such as blades and gcar- 

'I'hc flight program also is eontimi- 
ing. .About 50 lit. of flight time have 
been chalked up since the copfet first 
flew in October last year. 

Martin P6M Escape 
Systems E\aluated 

AVichita. Kan.— Beech Aircraft Corp. 
will evaluate emergency escape sv.vtcnis 
for the Navy-Martin P6M ScaNlaster 
to determine wlicther dynamic forces 
at the time of ejection at liigh speeds 
arc within the limits of human toler- 

Undcr sulKontr.ict to tlie Glenn L. 
Martin Co., Beech will instrument 
anthropoinorphic dummies here for 
ejection from Navy's supersonic rocket 
sled at the Naval Ordnance Test Sta- 
tion. China Lake. Calif. 

In the crash of the second XP6M-1 
ScaMastcr (AW Nov. 19. p, 3-4) four 
Martin employes ejected .safely, seconds 
after the plane went into a tight inside 
loop at Mach ,88, It had slowed from 
a liiglicr speed. 

Tlie engineering research jirograni on 
the escape systems is not a result of 
either ScaMastcr crash, having been 
planned before thev' occurred. 

Convair Division Receives 
New F-102A Contract 

Convair Division of General Djitam- 
ics Corp. has received its fifth Air 
Enrec contract for .supersonic, all- 
weather l'’-102As. New contract totals 
S7-1 million. Five USAF figliter-iiitcr- 
eeptor squadrons arc now living 
F-102AS. 
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BOAC Seeks All-British Turbiae Fleet 


DC-7C Atlantic service be^im in slop-gap attempt 
to recover traffic lost after grounding of Comets. 


By L. L. Doty 

London-ISritisli { )\ ctscas Airways 
Cot|). lias cmturkcd noon a ic-ci|ui|3- 
iiiciit program designed to gi\e it an 
ii)l-tiirbiiii' fleet by 1%0 and an all- 
Britisli fled by 1%2. 

'Hie loiig-Miigc ocjuipiudit plan got 
under u'.iy earlier tlii^ month witli tlie 
iiiaugutation of DC-7C ser\icc on 
liOAC's Atl,intie route. I'lie DC-7Cs. 
Inmerer. are looked upon as only a 
btop-g.tp measure. 

I lieir chief purpose is to gisc BOAC 
an opportunity to leguin some of the 
Ir.iflie lost to other carriers when the 
gtuimding of the Comet I in 1974 left 
the eoinpain with an r>dd assortment of 
aircraft iinsnited for the highly competi- 
tive trjns.it1antie inatket. 

Program Highlights 

I he ox erall program was organized 
so as to keep peace at home by patimi- 
izing British manufacturers without los- 
ing any time in the race for interna- 
tional travel business. Some of its 
highlights: 

• Bristol Britannia 102 sen iee to South 
.\fticii will be inangutalcd on h'eb. 1. 
Britaimia schedules to .\ustralia nill be 
iiitrodnccd in March; '! oky o sen iee v\ i!l 
start ill June. In August, Bombay- 
Colombo-Siiigaport service will begin, 
and Singapore-Uimg Kong seniee via 
Calcutta svill get imdct way in Septem- 
ber. 'Ilic Britannia sclicdiilcs will be 
increased tlie following sc-ar as more ex- 
perience and aircraft utili/atinii is real- 
ized. Bv that time, the 17 Britannia 


I02s-10 base been delivered to datc- 
vsil) enable BOAC to cover all its east- 
ern routes with turhine aircraft, reliev- 
ing pistoii-eiigiiie planes fur other serv- 

• Comet l\’ sendee will start early in 
1979. teplaeiiig the Britannia nn the 
.\iistralia tun. hoiii iiiontlis later, the 
Comet will take over .ill Kar Isastern 
routes .md the rele-.ised Britiiiuiias will 
replace piston-engine seniee on tlie 
l''„isf .ind West .\frie.m routes. Last 
stage in tlie Comet ptogtani will be in- 
trodudion of the turbojets on tlie 
South .\fric.m routes, so that, by the 
end of 1979. BO.\C will Iravc an all- 
turbine sendee in the Isastetn llcmi- 
sphere. Nineteen Comet I\'s have bcem 
ordered bv the airline. 

• In the Western Hemisphere, DC-TCs 
will operate .is tourist and tourist first- 
class comhiiiiition flights, while the Boe- 
ing 77“ StratiKniisers will handle all 
first-class ttafEe IW\ ).m- 14. p. 471. 
I'wicc weekiv DC-7C flights will begin 
ill .^pril to San rr.mciseo, where around- 
llic-vvorld comiectiom will lie made 
with Qantas Umpire Ainvays. 

• Britannia 712 ojictations will replace 
tlie Str.itoouiscrs on the .\tlantic rontc 
following delivery of the big tvirboprop 
tr.msports .dioiit mid-1977. The airline 
niav eiicoimtcr some dclav in imple- 
menting this seivice because of the seri- 
ous pilot shortage in Ivnglaiid (.\\\' Jan. 
7.J}. 471. BO.^C has IS of the 712s on 

• DC7Cs eventually will be sold to 
obtain dollars to help pay for the 1 7 
Boeing 70? jet transports the airline 


has on order with deliveries beginning 
in I960. Ilic 707s will replace the 
nC-7Cs on the Atlantic run, giving the 
.litlinc complete turbine coverage on 
.ill its routes. 

• The dc Ilavillaiid 118. now in the 
design stage, is expected to make its 
first flight in 1962. 'Hiis airplane, pow- 
ered bv Rolls-Royce Conway by-pass 
engines, will ultimateh replace both 
the Comet IV and the l^oeing 707 
to provide BO.\C with its idl-British 
fled. 

Comet I Setback 

The airline never fully recovered 
from losses suffered when its jet equip- 
ment jirogram was abruptly iiitemipted 
bv the grounding of the Comet I- 
^Vitb 21 .\rgoniiuts, 16 Constellation 



BASIL SMALLPEICB, BOAC managing 
director, believes pure jets will not present 
great jiroblcnis. 
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749s and 16 Stiatocruiscrs to cover 
some 85.000 miles of international 
routes. BOAC has been wdthout suffi- 
cient available seat-miles and the fast, 
long-range aircraft needed to compete 
with the more modem equipment of 
its competitors. 

Despite the equipment setback, the 
airline has earned a profit in each of 
the past four years. In the fiscal year 
ending last March, the accumulated 
deficit was erased and a surplus was 
recorded for the first time in companv 
history. This was due in part to the 
sale of spares and other assets. 

Despite this. BOAC Chairman 
Gerard d'Erlangcr has not been opti- 
mistic over Tiscal 1977 results. Last 
spring, he warned that the companv 
faced a possible S4 million deficit this 
year, ffovvevcr, the improved traffic 
situation during the year probably will 
offset at least some of the heavy ex- 
penses incurred by the introduction of 
the DC-7C and the Britannia, 

Load Factors Dip 

Load factors dipped from 65.7% in 
Tiscal 1955 to 61% last year. And al- 
though available ton-miles increased 
21% in Tiscal 1976, they fell short of 
the capacity BO.AC had forecast for 
1976 Comet operations bv 9%. 

Chartered equipment helped account 
for the increase in available ton-miles 
as well as the 52% jump in the num- 
ber of passengers carried. But revenues 
rose only 20% because of the higher 
percentage of tourist-class tr.iflic flown 
last year. In Tiscal 1976, 75% of the 
airline’s customers traveled tourist-class 
as compared with 45% for the previous 

BO.AC's operation of the Comet I 
between May 1972 and .April 1974 
produced at least one major compensa- 
ting factor— it gave the airline a prac- 
tical turbojet experience that none of 
its competitors possess. BO.AC flew 
more than 25,000 hours in scheduled 
service and carried close to 55,000 pas- 
sengers during Comet I service. A .series 
If Comet vvitl Iw delivered shortly to 
provide additional operating experience 
with prcliminan' flight trials. Basil 
Smallpcicc, BO.AC managini director, 
said recently that “our expeueiicc with 
the Comet I taught us that, whereas 
pure jet aircraft demand the applica- 
tion of new- techniques, their operation 
does not present any very great prob- 

Flame-Out Solution 

The airline was threatened last Sep- 
tember with another disappointing re- 
versal in its equipment program when 
the Britannia's Proteus engines devel- 
oped flainc-out troubles caused bv the 
formation of fee crysfafs in the air in- 
take ducts under certain weather condi- 
tions. Crystals breaking away from the 


walls of the intakes extinguished the 
flame in some, or all, of titc conibus- 
tiorv chambers. 

Last month. Bristol— in cooperation 
with the Royal Aircraft Establishment 
at Tatnborough. the National Gas Tur- 
bine Establishment and BO.AC— ap- 

e rently solved the flame-out problem 

a modification of the flame tubes of 
the Proteus engines. Tlircc test flights 
under severe icing conditions have 
demonstrated the effectiveness of the 
modification. 

Capt. II. O. Houchai, BOAC 
depuh- operations director, told Avia- 
riox W'euk the flame-out d.inger was 
removed by two steps. The first was 
bv the in.stallation of platinum glow- 
plugs in the combustion chambers to 
insure an automatic re-light svstem 
that was both sure and swift. 

The second measure was decided 
upon after viewing the flamc-out tubes 
by television while the engines were in 
operation. It was obscrs-cd that icc 
build-ups occurred most consistently in 
the flame-tube tunneb or etoss-over 


nozzles in the one and eight positions. 

As a result, fairings or baffles con- 
structed of an alloy metal have been 
fitted to the tunnefs to deflect the ice 
particles away from the flame tubes. 
Britannia Schedule 

More than 7,800 hours flying time 
have been accumulated in Britannia 
testing and training with BO.AC ac- 
counting for mote than 3,650 hours of 
flic amount, Tlie Proteus engines liave 
compiled 55,000 hours of development 
operation. Tlie engines develop 4.120 
total equivalent horsepower or 3,650 
slip., plus 1,220 lb. thrust. 

The Britannia service scheduled to 
begin on Feb. 1 will be operated three 
times weekly between London and Jo- 
hannesburg. The mixed<lass configuta- 
tioii will include 19 first-class shim- 
berettc chairs (fully reclining seats with 
foot rests) in the tear of the cabin and 
48 tourist seats in the forward section. 
The fli|hts will serve Rome, Khartoum, 
Nairobi and Salisbury. 

London-Sydney service will begin on 
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March 2. A first-class flight carrs'ing 
59 slmnbcrcttc scats "ill offer once-a- 
ss'cck scTS’icc. Twice weekly, a mixed- 
class configiir.itiaii Brilaniiia-with 42 
tourist scats and J9 sKnnbcrcftc seats 
-will be operated. Moor scat tracks 
and tcmosaDle bulkheads on the Brit- 
annia permit quick rciision' of seating 
lunfigu ration. 

The Britannia 102 is poncred b\- four 
Bristol Proteus 705 engines, each de- 
veloping 5,900 clip, ft has a maximum 
paylcud of 25,000 lb. for a still air 
mngc of 5.500 statute miles. Cruising 
speed is 550 mpb. at 25.000 ft. Ini- 
tially. engine overhaul time has been 
set at 500 hours, but this period w ill be 
increased as flight time is accumulated. 
Loss in Far East 

African scrsiccs last scar had a load 
factor increase of from 64% to 67% 
but the airline suffered a sharp loss on 
its Far Eastern routes. .According to 
d’Erlangcr. the replacement of the Ar- 
gonauts by the Constcllation.s 749s on 
all first-class senicc cut deeply into the 
margin of prnfit. 

Aiailable seat-miles remained the 
same despite the change-over in equip- 
ment, but the high purcliasc price of 
the DC-7Cs as an interim fleet added 
to the merall operational ex|)unsc5. 
In addition. d'Erlanger said the Con- 
stellations svcrc no match for their com- 
petition. Tile airline attempted to 
counteract this disadiantagc b\ install- 
ing sUimbercttc seats on the Constella- 
tions and by employing .Asian stesvard- 
cs.scs on t''ar Eastern segments of the 
routes, but indications arc that onlv 
fpt. up-to-date equipment will turn the 

During the Suez crisis, when most 
Middle East airports were closed to the 
British, BOAC maintained full sched- 
uled operations tn Africa and the Far 
East without canceling .i single flight, 
although major rcrouting.s created a 
number of operational problems. 

North Atlantic Route 

The North .Atlantic route accounts 
for about one-third of BOAC's business. 
Its share of the Atlantic traffic grew 
steadily from approximately 18% of 
all traffic in 1947 through 1949 to a 
peak of oser 40% in 1951. 

However. BOAC’s share of all trans- 
atlantic traffic. had declined to about 
30% by 1955. 

Prospects for an early economic re- 
co\e:v arc not brightened b>' tbc fact 
that the airline svill be operating no less 
than five different types of aircraft for 
the next few years— Argonauts, Britan- 
nias, Constellations, DC-7Cs and 
Stratocruisers. 

BOAC, howcs’cr. is well equipped 
to handle this multiple equipment prob- 
lem, and its hangar facilities, office space 
and maintenance and oscrhaul equip- 


ment ate among the most modem m ail- 
able. 

Font big buildings at London .Air- 
port— two of wliicli arc still under con- 
stnictioii-will fulfill both present and 
future rcqnircnicnrs- The licadqiiartcrs 
building, tlie largest of- its ripe in the 
world, covers a groimd area of eiglit- 
and-onc-hall acres and has a total floor 
space of 17 acres. 'I'hc building is S70-ft. 
long, 452-ft. wide and 99-ft. high. Koui 
large hangars ate housed iviflriii the 
building, each with a door opening 
500-ft. wide, a clear height of 55-ft. and 
a dcptli of 140-ft. Kacli of llie font 
liangars svill Isold three Britannias for 
iisajor overhaul scrsicc. Doors operate 
tlcc tries lls. 

The building is constructed of rein- 
forced concrete on tlic cantilever prin- 
ciple. It is divided into four parts by 
a cciitta! hall running the full length, 
with headquarters offices at cacli end. 
The building will accommodate 4.000 
eniploscs and four restaurants will han- 
dle 850 people at one time. 

‘i'hc airline has instilled unique main- 


By Craig Lewis 

AVashington— l•'edetal Communica- 
tions Coinmission w ill make a decision 
tills spring that may establish a new 
polici on tall teles isiim towers and 
their potential as aviation haz-uds. 

If it adheres to its examiner’s phi- 
iosophs . the commission's deci.sion will 
follow' a more realistic pttern in as- 
sessing the menace of tall towers to air 

T^e Fee will have an op|iortunity 
to reassess its television tower policy 
when it acts upon an application for 
a 2.000 ft. tower at Selina, Ala. The 
present poliev was cstablislicd a year 
ago in tlie controversial Enid. Cikla. 
case, and the commission may liberal- 
ize the relatively rigid standards it set 
down tlicn for iudgine tall towers 
which fail to consider mlly such fac- 
tors as aircraft malfunctions, pilot error 
and weather hazards. 

Support for a more liberal approach 
developed last month when the FCC 
examiner in the case recommended 
that the Selma application be denied. 
He advised denial on the grounds that 
the tower would be a potential air 
hazard and create certain financial and 
economic difficulties. 

In finding the tower a potential men- 
ace to air navigation, tbc examiner 
relied primarily upon ,i test of "reason- 
ableness," and be refused tn judge the 
issue strictlv bv the rigid standards 
established in the Enid case. 


tcnance docks for its Britannia 102 
that also can be adjusted to handle the 
Britannia 512. Tire docks arc con- 
strueted of tubular steel with teak wood 
flooring. ’I'hcv ate equipped with 12 
telephones, water. coni|)ressed air and a 
complete system for ventilating tlie gas 
tanks. 

Overall height of the struetnre is 5fj 
ft- It is 120-ft. long- Power operated 
elevators arc located at both sides of 
each engine so llnit meclianics can ad- 
just the working platform to any level 
to suit their purposes. The dock is 
ee|inppcd witli three platforms on each 
side of the vertical stabilizer. 

The entire structure folds into the 
airplane after the plane has been towed 
into the hangar eliminating wasted man- 
liours in preparing for major overhaul. 

Tlie dock can be opened into a 
V-shanc bv means of hinges. When the 
aircraft is towed into position, cacli side 
of tlie dock is simply rolled buck into 
position alongside the aircraft, sharply 
reducing the number of hours in pre- 
paring a plane for overhaul. 


On the air hazard issue, the examiner 
decided tliat tlie Selma tower would 
citiicr create intolerable hazards for 
planes flying according to present pro- 
cedures or cause revisions and rclocj- 
tion.s of tlie present patterns of flying 
|)crfotmcd in the area. 

Tlie I 'CC official said he found that 
"no reason has been shown why avia- 
tion interests sliould accept or be sub- 
jected to such revisions and reloca- 
tions. Under the test of tcjsanablcncss 
. . . the tower must therefore he ad- 
judged a potential hazard to air navi- 

^'’•Ihc Fnid ease, in which 1‘CC sot 
its stiindards on towers, was tlie first 
one ill which aviation interests fouglit 
a tower application to a final decision 
at the FCC. In an earlier ease at Ros- 
well. N. M., the military withdrew its 
objections, and the airlines reluctantly 
foilowcd- 

In hotli eases, the issue was one 
of comparative hazards. Towers existed 
at botli Roswell and Enid, and the 
question was whether the new. ballet 
towers would be mote of a hazard than 
the old towers- 

Tlic FCC overruled the objections 
of the airlines and the military in the 
Enid case, and granted the application 
for a 1,550 ft. tower. In its decision, 
the commission esbablished a set of 
standards for assessing the potential 
menace to air navigation of a tall tower. 

Strictlv interpreted, these standards 
arc rather rigid, and tlicy allow no mat- 


FCC May Establish New Policy 
On TV Towers As Air Hazards 
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gin for error from such realities as pilot 
error, rule violations or aircraft mal- 
functions. Under such an interpreta- 
tion, a tower would have to be an 
obvious menace to air navigation to be 

Selma Proposal 

Tiie Selma case differs from the previ- 
ous eases in tliat it is purely a question 
of whether the proposed tower is or is 
not a potential liazard- There is no pres- 
ent tower with whieh to compare it. 

Tlie ease stems from an application 
by the Deep Soutli Broadcasting Co. 
to build a television tower 1,995 ft. 
high at a site approximatelv 50 miles 
from Selma and 25 miles south of 
Montgomery. The tower would he 19.6 
miles soiifh-soutlicast of Montgomerv’s 
Dannely .Airport and 24.8 miles soutli 
of Maxwell Air Force Base. Allenport 
Airport, Craig .AFB, Ozark .Army Air- 
field and laivvson Armv Airfield are also 
in the general area. 

Tlie Selma tower proposal was sub- 
mitted to the .Air Coordinating Com- 
mittee's .Atlanta-Regional .Airspace Com- 
mittee for review. 'The .Air Force, Navw, 
Army and Civil Aeronautics .Administra- 
tion members approved the tower, with 
the FCC and Civil .Aeronautics Board 
members abstaining. The examiner 
said tlie group thought the tower was 
too liigli, blit that, under existing agree- 
ments and criteria, if had no choice 
but to approve Ihe tower. 

The matter then went to tlie ACC's 
Airspace Panel in Washington where 
Army. Navy and Air Force members 
voted to disapprove the tower. T!ie 
CA.A representative termed tlie tower 
a hazard, but said his agency had no 
grounds upon which to base disap- 
prov-al. 

Since the decision was not unani- 
mous, the ease went to the FCC for 
hearing. 

Air Hazard Issue 

FCC incluilcd the air hazard issue in 
the ease, along with questions of finan- 
cial fitness and economic competition 
among television stations. Department 
of Defense. .Air Transport .Assn, and 
tlie Aircraft Owners and Pilots Assn, 
represented aviation interests in the 
ease proceeding. 

The applicant sought approval for 
the television tower application on the 
grounds that it would com|)lv with all 
established criteria. Support for this 
contention was offered through the testi- 
mony of Lowell Wright, a consultant 
hired by Deep South to studv the aero- 
nautical aspects of the tower site. 

Answering Deep South’s argument, 
tlie FCC examiner said that, wliilc tlie 
criteria do not categorically eliminate 
the proposed tower, thev do require a 
special study of the situation. 

The examiner said "tlie decision is 


not limited to a determination of 
whether the tower would conform to 
criteria but must rest on the bioadct 
basis of whether the tower would or 
would not constitute a reasonable liaz- 
ard on the basis of all relevant and ma- 
terial evidence.” 

Analyzing the testimony of the mili- 
tary and civil witnesses who objected 
to the tower site, the examiner found 
that the tower would requite the rais- 
ing of minimum cii route altitudes on 
tw’o airways and tlie raising of the mini- 
mum terrain clearance on a third air- 

Othcr minimum altitudes would 
have to be raised in the Montgomery 
area, and the examiner determined that 
the tower would be a hazard to north- 
bound traffic on airvv-av B-55 and to 
botli Il'R and VFR traffic gcnctalh in 
the soutlieast quadrant of cither the 
Montgnmerv VOR or Maxwell R.mge 
Station. 

The examiner al.so |)ointcd out that 
the tower would interfere with Il'R 
traffic ill tlie area and increase the 
liazards of tliundcrstorms. The Mont- 
gnmerv area has a rclativclv high in- 
cidence of thunderstonns compared 
with the rest of the U. S- 

Other factors in the ease were the 
studies presented bv tlie Defense De- 
partment which demonstrated the diffi- 
culties inv olved in detecting and avoid- 


london-.Armstiorg- Whitworth Air- 
craft is offering its new turboprop 
freight/passenger ,AW 650 series air- 
craft in both four-engined and twin- 
engined versions. 

Details of the new frcightlincr have 
just been released- Flight of tlie first 
prototv pc is scheduled neforc tlie end 
of 1958. 

Tlie four-engined A5\' 650 is to bo 
powered by four Rolls-Roy ce D.irt R. 
D.A 7 engines and the fvvin-ciigincd 
.A55'^ 651 witli two Rolls-Royce T’yne 
engines. T’lic coni|jany also is propos- 
ing a military version to he kiiovvn as 
the AW 660. Tills would be equipped 
with four Darts. 

Atmstrong-\Miitvvorth also is offer- 
ing a choice of fuselage lengths in com- 
bination with either the two- or the 
four-engined aircraft. It says the new 
airliner thus will provide a payload- 
range spectrum wide enough to cover 
over 90% of tlie world's air route re- 
quirements. 

The firm is planning initial produc- 
tion of ten aircraft. Tlie prototype will 
be a four-engine freighter with Dart 
engines. 

Wingspan of the new aircraft will 


ing the tower and its guy wires with 
v arious tvpes of aircraft. 

The applicant argued that pilots fly- 
ing in the area would have the means 
to avoid a coliision with the tower, but 
the c-xamiiicr said tlie matlicmjlical 
probability that most pilcits would see 

the low frequency signal on airway B-55 
would not deviate "is slight comfort 
to the aviator.” 

“Tlie applicant’s aigumcnt has as- 
sumed a degree of perfection in the 
conduct of flights that is simply not 
realistic." the examiner said. ’’If as- 
sumptions are made— and in a case such 
as this they must be made to interpret 
tlie evidence— they must be reason- 
able.” 

The examiner concluded that the 
existence of the tower at its proposed 
site would create ‘‘intolerable hazards” 
for aircraft flying in the area or would 
cause revisions and relocations of jircs- 
ent living patterns, lie finds no ica.son 
whv aviation should have to accept 
such revisions and relocations. 

The examiner based his findings and 
recommendations on a liberal, "rea- 
sonable” intcqiretation of existing 
standards in the light of the situation at 
Selma. Now tlie FCC Iras to decide 
whctlicr it wants to take a fresh look 
at the precedent if csfablished for air 
hazards in the Enid ease. 


be 115 ft., length 86 ft. 9 in. and 
height 27 h. Initial certificate of air- 
worthiness application will l>c for a 
gross wciglit of 76,000 lbs. .At this 
weight, takeoff length is expected to be 
5500 ft. with a cruising s|>ecd of 296 
mph. at an altitude of 25,000 ft. 
Might deck is laid out for use by a 
crew of either two or three. 

Propellers will be 11 ft. 6 in- Rotols. 

Fnsclagc will have full width loading 
doors at both fore and aft ends to 
speed freiglit liandling. This "tube” 
arrangcnicnt is made possible by sup- 
porting the fuselage from a high wing 
witli the tail stmctiirc supported by 
twin booms from the inner nacelles. 

■liic hold will be 10 ft. wide with a 
clearance of seven feet under the spars. 
It is designed for six abreast seating 
in the tourist version and will be able 
to catrv lip to 82 passengers. Passenger 
access door is on the port side forward 
of the rear freight door. Fuselage 
floor will be at truck bed height. Hold 
capacitv will be either 3.000 cu. ft. or 
5,700 cu, ft., depending on fuselage 

Annstrong-Wliitwortli also is offer- 
ing an uiqjressutizcd version as a car 


Armstrong- Whitworth Offers New 
Turboprop Cargo/Passenger Plane 


AVIATION WEEK, 
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America’s most famous transcontinental service 
expanded to serve 6 additional cities 



For the first time, except on transcontinental flights, American introduces its 
famous Mercury service between the major cities listed below. It’s nonstop or onestop on 
the world’s fastest airliner and it includes such Mercury luxury as red carpets at 
shipside, reserved seats, superb meals— all at no extra fare. 


Id January Mercury Service will be inaugurated from 
CHICAGO— nonstop to Los Angeles and San Francisco 
LOS ANGELES— nonstop to Chicogo and Woshinglon, onestop to Detroit, Cincinnoti ond Boston 
SAN FRANCISCO-nonstop to Chicogo ond onestop to Washington 
CINCINNATI— onestop to San Francisco 
DETROIT- onestop to Los Angeles 
BOSTON— onestop to Los Angeles 



42 


ferry wiiich would Iwvc a widtii of H ft. 
6 ill. at floor level. Otlicnvisc identical 
ivitli the 650 series, it «ill carry six 
cats mid 50 passengers on short and 
niedium stages. 

High aspect wing of the frcightliner 
will be light .illoy two-spar construction 
with double slotted flaps. These will be 
hydraulically operated. Gross «ing area 
is 1.419 sq. ft. Conventional rudder, 
elevator and aileron are operated by ten- 
sioii-conipensatcd cables and spring 
tabs. Emergency systems arc ait oper- 

Retractablc tricycle iindcrcarriaic is 
wide track, operated by hydraulic jacks. 
Main wheels retract rearwards into inner 
engine nacelle. Hydraulic brakes with 
non-skid dci ice M ill be standard. Moder- 
ate tire pressures arc planned for oper- 
ation From unprepared fields. 

1 lot air de-icing is ducted from power 
plant heat exchangers. Pressuriaation 
system is operated from three engine- 
driven cabin blowers uitli a maximum 
pressure differential of 5i psi. 

.Armstrong- W'hitworth gives the fol- 
loM’iiig anticipated pavload-rangc char- 
acteristics with rescri'cs: 500 .statulc 
miles at 2S.000 lbs.. 1,000 mi. at 26.500 
lbs.. 1.500 mi. at 22.000 lb.. 2,000 mi. 
.St 17.500 lb, 

'■Mamteiiance and in.spection aspects 
arc being given special consideration.” 
the company says. "Svstems are an im- 
portant source of defects and dclass in 
civil .lircraft operation and oniv well- 
proved components and equipment will 
be employed in the .AW 650.” 

Tlic aircraft is designed for maximum 
economy and high utilization in cither 
ail-freight, frcight/pssengcr. or all- 
passciigcr coiifigiirations. 

'Tt Mill be possible to reduce the 
overall costs per unit load handled to 
the lowest Ici’cls yet made possible in 
air transport and certainlv mcII below 
the levels nOM- ncccssan with the ob- 
solescent passenger aircraft which arc 
currying the bulk of the world's air 
freigln," Aniistrong-W'Iiitworfh asserts. 

The firm says the consequent reduc- 
tion in freight rates svill be of the 
“greatest s^ificance” in expanding air 
freight traffic. 

The aircraft is designed to meet U. S. 
certification requirements. 

American, Eastern Get 
N. Y.-St. Louis Nonstop 

Washmgton-Cis il .Aeronautics Board 
will alloM- American Airlines and East- 
ern Air Lines to operate nonstop flights 
between St. Louis and New York in 
competition ivith Trans World Airlines’ 
present service. 

l lic CAB announced in a release on 
tlic Eastern Route Consolidation Case 
that it ha.s voted to authorize the new 
nonstop service for .American and East- 


ern. The decision becomes final Mhcn 
the Board's opinion and order arc 
issued. 

Eastern's new autliority to operate 
nonstop Iwtivccn the two cities will 
stem from the consolidation of Route 
47 and Route 5. Eastern will be re- 
stricted from operating a nonstop serv- 
ice bctMcen New York and Charleston. 
W. Va„ and the carrier's request to 
scnice Cincinnati on the Ne«' York- 
St. Louis route was denied- 

Thc Board extended American’s 
Route 25 beyond Cincinnati to St. 
Louis to permit New York-St. Louis 
nonstop Rights, but American M’ill be 
lestrictcd from flying nonstop between 
St. [jiuis and Washington. Baltimore 
or Pliiladelphia. 

Tlic C.AB decided to lift a restriction 
which currentiv prohibits TWA from 
operating Cincinnati-Washington non- 
stop sendee. Tlic Board also voted to 
rcmoie a restriction from American's 
authority so the carrier will he able 
to operate nonstop flights between 
Louisville and Washington. 

American’s application to extend its 
Route 4 bctivccn St. Louis and Cin- 
cinnati Mus denied. 

CAB Reclaims Subsidy 
For Pacific Operations 

Washington— The Civil Aeronautics 
Board has proposed new teinporan' 
mail rates for Slorthu'cst Airlines and 
Pan American W'orld Ainvays’ 1954 
transpacific operation.s that call for the 


Washington— Examiners of Civil 
-Aeronautics Board hai’C recommended 
that 51 of the 54 applicants in the 
Large Irregular Case be authorized to 
operate as supplemental air carriers. 

llie report hi examiners Ralph L. 
Wiser and Richard A. W'.ilsh dcal.s 
only with the qualifications of the in- 
dividual applicants and is one of the 
final steps in the long, complicated 
case. The C.AB made its general policy 
decision in the case in November 1955. 

Judging the qualifications of the ap- 
plieanls, the examiners applied a finan- 
cial shindard ivliich depended hcavih 
upon "going-conccni status," evidenced 
by current operations, although thev 
accepted certain other proof of opera- 
tional and financial abiliti'. 

The examiners also applied a test of 
"trustssorthincss," based upon past iso- 
lations of regulations, to judge whether 
applic.mts can and will obci tlic Civil 
-Aeronautics .Act and C.AB regulations. 

If tlic CAB folloivs its examiners' 
recommendations, it will leave the two 
supplemental airline as.sociations at 
about equal strength. All 11 members 


two carriers to surrender $7,542,000 in 
siibsidi for the period. 

Tlie C.AB lias been working on final 
mail rates for the t«'o airlines' 1954 
pacific operations for four years, and 
the ncM teniporari rates ate designed 
to coier only their hrcakcicii need 
until final rates arc set. 

XortliM-cst Tceeiicd mail pay totaling 

54.915.000 for its 1954 international 
operations, including $1,674,000 in ser- 
vice mail pay and $5,259,000 in sub- 
sidy. 'I'lic C.AB finds Northwest's 
breakeven need for period ivas $5,507,- 
000 and set the new tcmixirnri- rate 
at that level, leaving an overpavinciit 
of Sl.406.000. 

During 1954. Pan American recciicd 
scnice mail pav of $5,466,000 and 
$5,956,000 in subsidy for its Pacific 
operations- Pan American’s Pacific Di- 
vision repotted a $4,556,000 profit for 
the year, a 15-89% return on the car- 
rier's Pacific investment. 

Tlic Board finds that Pan Ameri- 
can's Pacific brcakcicn need for 1954 
was $5,154,000, an amount covered 
bi tlic 55.466,000 received in service 
mail pai. Thus the CAB proposed to 
put Pan American’s Pacific operations 
on a iicM’ temporarv mail rate which 
is the same as the scnice mail rate 
for 1954. 

The CAB figures that witliout the 
$5,956,000 subsidy paid in 1954, but 
ivith the S5.0S7.0b0 income tax credit 
related to the subsidy return. Pan 
•American will still have a profit of 

51.769.000 for its Pacific operations in 
1954, a 6.23% return on investment. 


of the Independent Militan Air Trans- 
port -Assn, were approved in tlic report, 
and 15 members of tlie Aircoach Trans- 
port .Assn, recciicd tlie approval of the 
examiners. 

With these yardsticks, the examiners 
iccoiiinicndcd that the C.AB issue sup- 
plemental air carrier authority to Air- 
line I’r.insport Carriers, .All-.Anicrican 
Ainvavs. .American I'lvcts Airline Corp., 
.Artie-Pacific. .Argonaut Aini-ays Coq).. 
Associated Air Transport. Aiiation 
Corp. of Seattle. Blatz .Airlines, Cali- 
fornia Eastern Aviation, Capitol Air- 
nays, Coastal Cargo, Conner .Air Lines 
and General Ainvavs. 

•Also favored for supplemental author- 
ity were Johnson Tlying Scnice. Los 
.Angeles -Air Scnice. Nlctcor .Air Trans- 
port, Miami .Airline. Modem -Air Tran.s- 
port. Overseas National Ainvays. Quaker 
City Ainvais. R^ina Cargo Airlines, 
Sourdough Air Transport. Southern Air 
Transport. S. S. W-. Inc., Standard .Air- 
wais. Stewart ,Ai: Scnicc, Traiis-Carib- 
bean .Ainvais. Transoccan .Air Lines. 
U. S. .Aircoach, U. S. Overseas Airlines 
and W'orld Ainvays. 


Examiners Choose 31 Irregulars 
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Ordered by Trans-Canada Air Lines 


20 new 
VICKERS 


mph turbo-prop 


PURCHASE OF 20 NEW TURBO-PROP 
VICKERS VANGUARDS— 'X\th an option on 
four more— has just been announced by 
Mr. Gordon McGregor, President of Trans-Canada 
Air Lines. Delivery will commence in the Fall 
of 1960. Explaining his company’s action, Mr. 
McGregor said, "T.C.A.’s decision to order the 
Vanguard came after the most exhaustive equip- 
ment analysis ever undertaken by the company. 
The evaluation was made over a period of two 
years during which six other competing aircraft 
were thoroughly examined." 

Noting the outstanding passenger popularity of 
T.C.A.'s fleet of Vickers Viscounts, Mr. McGregor 
added. "The Vanguard will have the same freedom 
from noise and vibration as the Viscount; it will 


turbo-prop 

VICKERS 


not present any runway length or strength prob- 
lems. We expect to be able to operate it at re- 
markably low aircraft mile and seat costs. And 
we are convinced it will provide the ultimate in 
passenger appeal and comfort.” 

TCA'S VANGUARD IS 2-IN-f AIRLINER! 
The efficient “doitblc-dcct” fuselage makes the 
Vanguard ifull-Hme money-maker. Upper deck: 
102 passengers. Lower deck: three times the freight 
capacity of any similar plane— can carry the 
Vanguard’s full 24,000-pound payload. Stage 
lengths up to 2600 miles. Speed over 420 mph. 

EXPERIENCE HAS NO SUBSTITUTE! Into 
each Vanguard will be built over 2-million hours 
of Viscount flying experience. 



POWSREO BY FOUR ROLLS-ROYCE TYNE EN6INES 

U.S. Representative: Christopher Clarkson 
10 Rockefeller Plaza, New York 20, N. Y. 


SHORTLINES 


► Chicago Helicopter Airways and Tur- 
kish Airlines lijvc been udnutted to the 
Intctnational .^ir T'r.in.sport Assii., 
briiiging I.^'iA's rolls to a total of 70 
active and six a.ssoeiatc menilxirs. Clii- 
tago Helicopter .Airways, wliidi started 
sciicdiilcd ]wssciigcr n|)cratimi last year, 
lias become an associate mciiibcr. Turk- 
ish Airlines, the successor to Turkish 
State Airlines, joined l.AT.A as an active 
member. 


► .Airlines Clearing House handled inter- 
line transactions worth $58,006,460 in 
November, an increase of 19.4% oscr 
Inisincss transacted tlie prci’ious No- 
I’cinber. 

► CINTA Chilean Airlines has intro- 
duced a family- fare plan on its t\vico--a- 
weet fliglits between Miami and Santi- 
ago. 

► Miami International Airjxirt had an 
operating profit of almost S2 niillioii 
ill 1956, Gross revenues for the s-cat 
were 55.067.650; expenses S1.0S5.550. 
. . . Airlines arc planning to s|>ciid about 
S20 million for new facilities at the 
Mkniii Airport. 

►Pan American AA'orld Airways will 
Ixigiii daily service between N'ew York 
and the Dominican Republic. Haiti 
and faiiiaicii on Feb. I. The new DC- 
615 service replaces the current schedule 
of three flights a week to tlic Domini- 
c^ii -Republic and Haiti, .ind extends 
tlic service to Montego Bay. providing 
a direct connection between S'ew York 


► Trans-Canada Ait Lines will cqcii|j 
its Viscount fleet with CoUin.s Radio 
Co. automatic pilot systems. Inst.ill.i- 
tiou of the autopilots is scheduled to 
begin in April. 

► Trans AVorld Airlines reports its do- 
mestic passenger traffic in tlic first week 
of 1957 gained 27% over the same 
period of last year; international traffic 
was up 18% for the same week. 

► United Ait Lines flew- 524,403,000 
passciigcr-niiles in December, a 10% 
increase over the previous Dccembcr. 
Ait freight traflic increased 76% in the 
same period. 

► Ait France carried 24% more passen- 
gers during 1956 than in 1955 for a 
total of more tlian 2,280,000. Average 
sy.steiii-widc load factor was 71%. Pas- 
senger-miles flown rose 20%, mail was 
up 51%, freight was up 15% over the 
prei-ious year. 


AIRLINE OBSERVER 

► Trans-Australia Airlines and Tasman Empire Air\r-ays probably will place 
orders for Vickers Vanguard turboprop transports sometime this ycat. 
Tr.ins-Australia, a state-owned airline, will icccisc goicrnmcnt support for 
the piitciijse of two Vanguards, Init 'I'KAL— wliicli wants four Vanguards— 
face.s financing problems and may turn to the Britannia because of an attrac- 
ti\ c jiticc offer from Bristol. 

► Northwest Airlines will soon begin constniction of a $15 million head- 
quarters and maintenance building at AA'old Cliambcriain Airport in Minnc- 
a]>oIis. New building will house 5,000 employes and be able to liaiidle 15 
four-engine aircraft for maintenance at one time. 

► Qaiit.is Empire Airwais plans to dispose of six Super Constellations and 
three DC-4s in late 1958 or early 1959 in hopes of beating the flood of 
)nstoii-ciiginc aircraft cx|3cclcd to hit the aircraft market once jet transiaorts 
begin to conic off the production line. 

► Pacific Northern Airlines has flown 25 million passengcr-niilcs since it 
was established without a passenger or crew fatality. The airline will com- 
plete 25 years of Alaskan service in April 

►Air India International has chosen San Francisco over Los Angeles as the 
terminus for a new- transpacific passenger scnicc, wliicli is expected to start 
late next June or early July. Former coi-niiicrce manager for India, San 
I'raiicisco Consulate jermeja S. Hundal, svill be airline’s district sales man- 

► Airlines will meet in Washington on Jan. 28 to leviesv indicalor/collision 
asoidaiicc systems as a result of contract cancellations by Collins Radio Co. 
(AW Jan. 14, p. 26). If present program, which calls for a iion-coopcrativc 
electronic system is diopj^, airlines mav be forced to join a larger program 
involving a civil/military common system using coojierative equipment in 
aircraft. 

► Nortlieust Airlines flight cicsvs w ill fly as obscivxit-trainecs on British 
Overseas Airwaj-s Coip. Britannias betsveen London and South Africa in 
the opening phase of Northeast’s training program. I’lic airline plans to 
use Bristol facilities in England to train its tcclinical personnel before be- 
ginning its own training program. 

► h'inii orders for conrmcrcial aircraft rose from 219 in December 1955, to 
444 in November 1956. 'I'uibojets account for 285 aircraft in the current 
lucklog. 

► Scheduled airlines recorded a sUglitlv improved safetv record during 1956 
mcr 1955 despite tlic Uiiited-'I“\\'A collision o\er Grand Canyon on June 
50. Passcn|cr fatality rate pet 100 million passciigcr-inilcs for the entire 
industry was .55 in l956 against .65 in 1955. Ihc domestic rate was .64 
in 1956 as coni)xircd with .79 the pres-ious vear. International and terri- 
torial airline fatality rate was .09 last rear and .04 in 1955- 

► Air Trans[iort Assn, has raised objections to a iccciit proposal that Hun- 
garian refugees be provided free "siiace available" transportation bv the 
scheduled airlines. Al’A says the frequent off and on-Ioadings at inter- 
mediate sto])S would cause a disorganized type of scrs-ice that would be 
detrimental to the refugee ]>rograni. Tlic association said other similar 
requests have been deni^ in the ]>ast to prevent opening the “flrxidgates’’ 
to limitless requests on the same basis. Sen, Hubert Humphrey (D.-Minn.) 
made the original proposal. 

► ,4ir Line Pilots Assn. will hold its annual ,4ir Safeh- Forum at tlic Hotel 
Stinrclpiid in Cliicago March 5-7. Tliis scar’s forum will concentrate on 
tlic "most currently aiticai air safety problems from an operational view- 
point," and various turboprop and turbojet transport and air traffic control 
matters will dominate tlic meeting’s agenda, according to ALFA President 
C. N. Sayen, 
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powered Douglas DC-7Cs 


INAUGURATES 


SERVICE 


€SobaIMpmss 


A new era in air Iravel lo Europe is opened up by ihe 
new DC-7C '■Global Express " of SAS— Scandinavian 
Airlines System— a service feauiring the first and only 
one-stop (light from Los Angeles lo Europe, with other 
time-saving runs that inelude New York-Hamburg and 
New York-Copenhagen non-stop, and through service 
to leading European cities. For all these flights, includ- 
ing those of its famed polar route from California to 
the Continent, SAS chooses Douglas DC-7Cs powered 
by the Curtiss-Wright Turbo Compound® engine. 


...wHii TURBO 
COMPOUND- 


CURTISS-WRIGHT OF CANADA, MONTREAL 


CURTISS-WSIGHT EUROPA, AMSTERDAM 
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Over 10,000 



DOUGLAS RB-66 


AV I AT ION 


S U N D S T RAN D 


SUNDSTRAND DRIVES 


have logged 

millions of flight hours 


setting records for 


reliability and performance 


These are the aircraft on which over 10,000 Sundstrand Dtives have 
logged millions of flight hours. Further evidence of industry acceptance 
are the two new jet airliners which will soon be adding to the Sundstrand 
Drive’s record for reliability. A record built on ten years' experience and 
encompassing applications to every major type of aircrafr. A record 
covering over 20 models, backed up by service throughout the free 
world. At the same time this record for reliability was being built, the 
Sundstrand Drive set the industry standards for constant speed drive 
performance— frequency control to ± 1/10* and rhe first automatically 
paralleled system are just two examples. Reliability and performaace have 
made Sundstrand first in constant speed drives. 


CONSTANT SPEED DRIVES 


RCRAPT ACCESSORIES 


MODIFICATIONS of C-123 


for sliipbojrd Uic include folding wings to cut nidtli from IIU to 42 ft., fin from 3-( ft, to liciglit of 17 ft. 

Navy Considers C-123 for Aerial Resupply 


By Claude \A'itzc 

W'asliington— U. S. Na\ y is consider- 
ing ii proposiil of 1‘iiialiilel Aircraft 
Division to adapt tlit C-12? assault 
transport for aerial resupply of carrier 
task groups at sea. 

Faircliild has suggested extensive 
modification of the USAI' twin-engine 
aircraft to provide it witli folding wings, 
folding tail, arresting hook, catapult 
hook and jet thrust augmentation. The 


tlirust would come from I'airchild )44 
turbojet units installed in each nacelle 
along with the regular Pratt & W'lhtiiey 
H-2SOO reciprocating engine. 

Thus etjiiippcd, the l-'aiichild study 
shtms that the C-125 ssould be capable 
of operating from tlic deck of Kssex 
class carriers. Grossing approximate)) 
65.000 lb., the aircraft would be able to 
land, unload and rctuci in about 10 
minutes. The Kssex class carrier will 
hold 12 C-123s at a time, a figure that 


will be inereased for sers’ice on Midway 
or l-'orrestal class carriers, 'Ihe canted 

No New Facilities 

,\ssuming that the C-223 can easily 
operate user a radius of 1,500 ini„ the 
rc|K)tt demonstrates that it could carry 
supplies to a task force anywhere in 
the N'ortheni llcmispherc from 16 
c-xisting U. S. land Wises (see map 
on page 5J). It follows that the aerial 
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AERONAUTICAL ENGINEERING 


INBOARD PROFILE 
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of Carriers 


resupp])’ concept could be used in this 
area witliuut an\- iinporbant investments 
in real estate or airport facilities. 

The I'aircliild aerial resupph' con- 
cept natur.ilK is based upon liie second 
assumption that the task force will be 
able to maintain air superiorit) despite 
the fact that it might be within strik- 
ing range of cnemv land-based aircraft. 

Ill this connection, it is most im- 
portant that tlie time element as cn- 
\ isagcd by Faircliild engineers will per- 


mit 12 or more C-12?s to hind, unload 
and refuel nliilc tlic c.irricr’s combat 
planes are in the air on a strike or 
flcct-profcctii’c mission. 

As worked out in theory, only one 
of the four carriers in a task force 
would )w elcaitd for Hie resupply c.x- 
ercise. This would leave the other 
three e.irricrs with room to take aboard 
anv fighter pilot calling for emergency 
deck space, 

Advantages of Plan 

Tlic haircliild report, presented to 
the Pentagon last week, claims these 
various other advantages for aerial ro- 


• Regular oird frequent replenishment 
of jirioritv items, most important to the 
success of the mission. 

• Prompt resupply of urgent items in 
ease of emergency. 

• Sharp reduction in requirement for 
a large imentory of routine supplies 
aboard ship. 

• Speedy resupply, inside combat zone 
if nctessarv. cuts losses in combat time 
due to retirement required for surface 
resupply. 

-Serial resupply will not interfere with 
combat operations. 

• Kcdiiction of the task force's uilucr- 
.ibihtv to cnemv attack during surface 
icsiipply exercises. Ibis applies particu- 
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ROLLS-ROYCE 

are producing four types 
of gas turbines 
to meet the requirements of 
Civil Aviation 

AVON 

turbo jet 

CONWAY 

by-pass turbo jet 

DART 

propeller turbine 

TYNE 

propeller turbine 


ROllS-ROTCE IIMTTED, DERBY, ENGLAND. 



larly to tlic clioicc target chancteristica 
of a surface resupply operation if it is 
under fire from enemy aircraft or sub- 

• Reduction in requiieinent fur ware- 
house and logistic pipeline inventories. 

• Reduction in number of personnel 
required to handle surface ships at sea, 
eliminating specialists for surface re- 
supply activities. 

Floating Warehouse Plan 
At the initial stages, the h'airchild 
proposal would have the C-I23 resupply 
the task force carriers directly, feeding 
them one at a time in order to maintain 
combat capability during the opemtion. 

A later perfection of the plan would 
add a fifth carrier to the force, a CVS 
or floating warehouse. From this ship- 


where all supplies would be unloaded 
from the aircraft-goods would be dis- 
tributed to destroyers, cruisers, carriers, 
command ships and submarines by heli- 

TTic helicopters would be equipped 
with nets carried on external slings. 
Supplies could be prepackaged and 
lidded on pallets, lire pallets, equipped 
nith roller wheels, could be pushed in 
and out of the aircraft with ease and 
remain loaded for storage aboard the 
CVS or for movement to another ship 
in the force, 

M the outset, Fairchild engineers say 
all supplies except POL (petroleum, oil, 
lubricants) could be fed to the task 
force by canier-fitted C-! 23s. !n a new 
eta of atomic-powered fleets, they main- 
tain, even this rcquiteniciit will disap- 


pear and a complete airborne resupply 
operation will be possible. Presumably, 
an atomic-powered carrier will be able 
to carry enough airplane fuel for an 
extendi mission. 

'lire carriers will have to carry gaso- 
line and equipment to refuel the 
C-123s, but tLis is not expected to add 
substantially to the sutface-bome fuel 
resupply problem. Present tankers pro- 
vide sufficient overage to take care of 
the additional gasoline burden. 
Landing Geor Redesign 

Modification of the present USAF 
C-123 must include redesign of the 
landing gear to take the tough punish- 
ment inflicted by carrier landings. Addi- 
tional navigational radar also must be 
included for overwater flight- A seat 
for the navigator will be added in addi- 
tion to one for the crew chief. 

More than a year ago, Fairchild ex- 
perimented with a C-123 that had a 
J44 turbojet engine installed on each 
wingtip to supply 2.000 lb. thrust. Re- 
sults of the augmentation test were 
good and showed that the rale of climb 
could be increased from 150 to 500 
feet a minute. 

On the carrier version of the C-123, 
it will be necessary to dispense with 
engines on the wingtips and fuel pylons 
because of the folding wing. For this 
reason, the J44s will go into the regular 
engine nacelle. 

The J4+ in this position will require 
less conective action by the pilot if he 
is forced to use it in event of a recipro- 
cating engine failure. Wave-off capa- 
bility will be good, Fairchild says, and 
the plane will be able to make a second 



CONVENTIONAL resupply (fane refueling) at sea is vulnerable to attack. 


AVIATION 


ary 21, 1957 



CAPABILITIES . . . Manpower, Tools and Experience 




Producing canopies and windshields for CONVAIR’S USAF 
F-102 jet fighter is a proud undertaking for Beechcraft. We're 
busily engaged, too, in classified engineering design studies of 
other F-102A and F-106A aircraft components. 

For more than 24 years Beech Aircraft Corporation has served 
the aviation industry, earning an enviable reputation for qual- 
ity products and on-schedule deliveries. Becchcraft's five major 
plants with l44-million square feet of plant area and more than 
6,000 skilled employees arc at work on a wide variety of prime 
and subcontract orders . . . including special projects for 

BOEING. McDonnell, republic, Lockheed and other 

leading aircraft manufacturers who depend on Becchcraft's 

If your company has a research, design, development or 
production problem, an inquiry addressed to out Contract Ad- 
ministration Division will bring immediate information on how 
Becchcraft's manpower, tools and experience can help. Write 
today. 



BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 





HELICOPTER using caigo net, leaves carrier. 



HELICOPTER luing sling, supplies cruiser. 


approach with ease, even witli one en- 
gine not operating. 

Provision of the folding wings and 
tail, to pennit the C-125 to be lowered 
on an Essex class carrier elevator is con- 
sidered necessaw only for eases of emer- 
gency, 

A C-125 in need of maintenance, 
with an engine ont or a flat tire, would 
immobilize the deck. 

This feature also 'vill facilitate ferry- 
ing of aerial resupply planes by carrier 
to distant land bases. 

'No Cost' Study 

Fairchild's proposal is a “no cost” 
study, prepared witli Navv approval but 
without a contract, TTie company has 
.suggested that the Navy contract for 
an evaluation of the idea with a cuirent 
C-12} equipped with the additional J-14 
engines. 

It has argued that the proposal would 
give the Navv a new aircraft at mini- 
mum cost, promising increased Strike 
potential for a task force along with 
economies in ships, personnel, inven- 
tory and fleet vulnerability. 

On top of this, the Marine Corps is 
known to be interested in the C-123 for 
assault transport missions. In this ac- 
tivity, it would supplement transport 
helicopters in Marine vertical envelop- 

The Fairehild company is expected 
to make another proposal incorporating 
these ideas. 


Thor Test, Assembly 
Facility Is Planned 

Test and assembly facilities for tlic 
Douglas Tlior intermediate range bal- 
listic missile are being planned on a 
1.700 acre site adjoining the Aerojet- 
General rocket test grounds near 
Nimbus, Calif, in the Sacramento area. 
Over 54 million will be spent on the 
site in 1957, 

USAF awarded the company a con- 
tract for $1,305,500 to build guided 
missile program support facilities. K. 

Conaiit. senior vice president, said 




the companv would spend as much as 
S3 million of its own money on the 
project. 

"rite money will be spent on land 
clearance and construction of roads, 
missile test stands, assembly and modi- 
fication hangars, a cafeteria, a fire and 
plant protection building and a control 
building. 

Contracts totaling more than $2 mil- 
lion have already been awarded to A- 
Teichert and Sons, Sacramento; Bald- 
win Construction Co., Marysville; 
Geo^e A. Fuller Co., Los Angeles; 
Consolidated Western Steel Co. and 
the American Bridge Co. 
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MOST ADVANCED COMMERCtAl JET ENGINE IN THE 
WORLD, General Electric CJ-805 will enter scheduled 
service in 1960. First applications will be forty Convair 
Model 880's ordered by TWA and Delta Air Lines. 


Another reason why G.E.’s newest turbojet 


makes possible the ideal medium-range jetliner 


General Electric CJ-805 
Offers Best S.F.C. for 
Medium-range Jet Operation 


The three most important things affecting fuel consump- 
tion in a jet engine are: compressor pressure ratio, com- 
ponent efficiency and turbine operating temperature. 
Because all three are optimized in General Electric’s new 
CJ-80S, commercial counterpart of the J79, you are assured 
of the best possible S.F.C. over a wide range of flight 
conditions. 

1. High pressure ratio— Using a simple, lightweight and 
straightforward component design, the 10, 000-lb/thrust 
class CJ-805 offers the ideal pressure ratio for efficient 
cruising operation. 

2. High component efficiency— CJ-805 components were 
developed by experienced designers; proved in the super- 
sonic J79. They provide tolerance to the requirements of 
airline operation without sacrificing high efficiency. For 
example, the engine's combustion and control systems are 
designed for top efficiency with JP-4, JP-5 — or aviation 
kerosene. 

3. Optimum engine operating temperature— As rated 
for airline operation, the CJ-805 has a turbine inlet tem- 
perature below that of the J79. This maximizes component 
life, yet offers high thrust at lowest engine weight. 

For further details on the CJ-805, contact your G-E 
Aircraft Engine Specialist. You can reach him via your 
nearest G-E Aviation 8s Defense Industries Sales Office. 
General SlecMc Company, Cincinnati IS, Ohio. a^6 



CONTINUOUS G-E RESEARCH— for example, studies on 
"tailor-made” alloys — have paid off on new CJ-805. To 
develop and produce new engines, G.E. has invested 
in facilities with replacement value of 5100,000,000. 



MORE FACTS ON GENERAL ELECTRIC CJ-805 and the 

benefits it offers medium-range jets are contained in 
this flip-chart, available to qualified airlines. Contact 
G-E Aircraft Engine Specialist to arrange presentation. 


7h>gress k Our Most /mportant T^duct 

GENERAL^ ELECTRIC 





STAFF 

COMPUTER 

ENGINEERS 


Today all aogineermg recruiting advertocmcnis talk of 
opportunity, yet most are. in spite of the most sincere In- 
tentions of the company seeking applicants, necessarily 
restricted to the offer of a chance to pursue substantially 
the same duties on another payroll. Moving to a new 
position may o^er certain superficial advantages but the 
basic opportunity for long range growth may be restricted 
by the same factors which have limited advancement on 
the applicant's former job. We believe that we cun offer an 
opportunity for analog computer operations engineers 
to utilize fully their previous experience in an area which 
offers broader responsibilities with commensurate in- 
crease in salary. 


The adaptation of esiablis 
techniques to the design of 
system for the simulation of a 
fundamental responsibility of i 


trmaneni custom-built 
irtlcular aircraft is the 
Engineering Division. 


Staff Analog Computer Engineers (particularly those 
with aeronautical experience) are singularly qualilted to 
accept major responsibilities in this area. The computer 
expert who fills this position will direct his efforts along 
the lines of product development and design on multi- 
million dollar projects; such an effort offers opportunities 
for advancement to upper management levels which arc, 
we believe, denied most engineers working in a computer 
staff group. It should be recognized that by participating 
in this effort, an engineer is actively engaged in the direct 
support of our principal source of revenue rather than 
acting in an indirect supporting capacity with attendant 
lessening of overall responsibility. Lack of electronic 
design experience or the absence of a profound under- 
standing of specialized electronic Iheory at a professional 
level should not be an appreciable handicap to the man 
who fills this position, as his effons will be well-supported 
by an established team of electronic experts in our Re- 
search and Development organization. 

It is essential that the applicant be capable of program- 
ming large-scale d-c analog systems for 3-dimensional 
real-time compulation of Right dynamics. The applicant 
should also have full awareness of the shortcomings of 
analog computer elements and the effects of these faults 
on overall computer stability and accuracy. The success- 
ful applicant will probably find that his new responsibili- 
ties entail, in comparison to his previous job. greater 
emphasis upon accurate generation of functions of two or 


more variables, maintenance of accuracy under unfavor- 
able scaling conditions, and mathematical manipulation 
of standard equations to achieve improvements in ac- 
curacy or simplification of circuitry not feasible using a 
direct approach. Since the final result of his efforts will 
be embodied permanently in specialized computers man- 
ufactured in quunlily, emphasis must he placed on 
optimization of equipment usage to an extent not com- 
monly considered necessary in the temporary computer 
set-ups which characterize the operations of a computer 
laboratory staff group. 

The responsibility for development of complex com- 
puter systems for production represents an additional 
challenge which increases the professional stature of the 
position and affords increased opportunity for growth, 

Link Aviation, Inc. is located In Binghamton, New 
York, in an area of growing electronic and precision 
manufacturing activity. Several nationally known indus- 
tries engaged In the manufacture of electronic equip- 
ment have moved to this area because of ideal living 
conditions, high standards of municipal and slate gov- 
ernment. excellent schools and absence of racial and 
delinquency problems. The Binghamton area Iradllionally 
has been favored by enlightened employee-management 
relationship techniques, a policy which has resulted in 
the absence of labor .strife for over a decade. 


for pleasant le 
acliviiies. The near proximity of many lakes is attractive 
to boating enthusiasts and fishermen. The New York 
State Park System offers many well-developed recrea- 
tional areas of unusual beauty. Skiing and hunting areas 
are within easy driving distance. 


Link Aviation olTcrx many attractive fringe benefits 
including a supplemenlitl vacation plan for certain em- 
ployees after a fixed length of service, an attractive profit 
sharing rcllremeni plan and liberal insurance coverage. 
In Edition, we are prepared to offer to key employees an 
unusually aiiraciive plan for reimbursement of moving 
expenses which lakes in account certain expenses not 
generally recognized by industry today. As a subsidiary 
of the General Precision Equipment Corporation, we can 
offer the many advantages of working with a medium- 
sized company (2400 employees) together with the 
prestige, financial slabiliiy and technological Interchange 
advantages of a large corporation. 


For further information please write 
or telephone long dislance collect to: 



Flight Sttnulofers 


AVIATION, INO. 


Volunteers Breathe 
Ozone Mix for Test 

A scientist and four volunteer airmen 
from the Air Force School of Aviation 
Medicine have subjected themselves to 
controlled concentrations of deadly 
ozone to learn how big a dose the 
human pilot can survive. 

Ozone is a more powerful oxidizer 
than its relative, gaseous oxygen, and is 
present in lethal quantities in the iono- 
sphere now being approached by high 
performance aircraft. 

Dr. Ilans-Georg Clamann, breathed 
an ozone concentration of eight pacts 
per million for one hour in a chamber 
at the Armour Researcli Institute of 
Illinois Institute of Technology. "My 
hings began to fill with fluid and my 
breathing capacity was cut down to 
about 50%, ■' Clamann reported to fel- 
low scientists. Results indicate that in 
sensitive persons, concentrations as low 
as two ppm. may cause severe lung 
irritation in less than an hour, Men 
proved to he more sensitive to ozone 
than laboratory animals. Ihc study was 



f ix-CGlI-OFVecision 


V at Production Prices 



FUEL CONTROL AND 
METERING ASSEMBLIES 

7^ 

fQT HYDRAULIC & PNEUMATIC 
ACTUATOR ASSEMBLIES 

FUEL NOZZLES FOR 
JET ENGINES 

JET ENGINE BLADES 

0*ln 

MISCELLANEOUS AIRCRAFT AND 
COMMERCIAL PRECISION PARTS 

JET COMPRESSOR ROTORS 


Ex-Cell-O's facilities include laboratory control of molerials, design and 
process engineering, machining of all materials, complete quality control 
to meet the most rigid specifications, and delivery le meet customers' 
requirements. 

For information or o quotation, write or phone the Precision Products 
Division of Ex-Cell-O. 


EX-CELL-0 CORPORATION • DETROIT 32, MICHIGAN 




FASTENER PROBLEM 



N<w LHTA1M nv> on lafl. ilondord anchot nut on righl 


“SPACE-SAVER” anchor nuts 
needed for avionic applications 

Slirinkinfi spacr illlo'^'ablcs aixl llu- iii gciicj' of oliminatim; t,‘\'ny possible 
iioiiml of wc-iglit, arc problems tliat coiitimiousiy confront cicctronic and 
asioiiic design engineers. Tlie "black boxes" for radio, radai' and missile 
guidance systems are under constant scrutiny for miniaturization . . . and 
fasteners ton, are affected. One of the most urgent needs was for a liny 
“fixed” anchor nut for attacliment of interior tximponents. Lowest passible 
weight and size were re()Uired; the ability to witlistand temperatures in the 
area of 500 F. was desirable. 

Type LHTAlNf is ESNA's answer. Os er-all length of .688" compares to 
-969" for a standard 10 32 .size .AX366 locknut. Weiglit is only .17 lbs. per 
100 pieces compared to ,81 lbs. Those space saving "fi.xed" nuts meet tlie 
same tensile and vibration retiuirements as the standard sized nut and will 
withstand temperatures up to 550 K. Like all self-loeking Elastie Stop* 
nuts they are dependably self-locking and are guaranteed for extended 
re-usc. Sizes 4-40 fbm ii-28 steel, cadmium plated. Space-savers are also 
available in one-ltig and corner-mmmtiiBg anchor imt shapi-s. 


a cuntiiuiatioii of one conducted on 

Clamann itporleil "'Ilic impact of 

iccted on the soft tissue of the respira- 
tory tract- Beginning at the throat, 
longer c.xposutc times and liiglier con- 
centrations tend to carry the injury to 
the tissue deeper in the lungs." 

Swelling of the lung tissue seems to 
begin at concentrations of 4 or 5 ppm. 
at exposure times of about an hour. 
The safety level for workers subjected 
to ozone produced by industrial opera- 
tions has liecn set at 0-1 ppm. 

Among other effects reported by 
Clamann was an impairment in the 
sense of smell. For the sense of smell 
test, three solutions were prepared. One 
was a blank, one produced a pleasant 
smell and one produced an unpleasant 
smell. A.S the test progressed, the sub- 
jeets lost the ability to identify the solu- 
tions. This effect might be turned to 
good use as an indicator of dangerous 
concentrations. 

"Symptoms such as burning in the 
throat, feeling of oppression of the 
chest, and difficulty in breathing were 
.subject to a large individual variety," 
Clamann said. No burning of the eyes 
was observed and no effect could be 
found on blood pressure, pulse rate, 
or blood chemistry. 

Japan Sell^ Radar 
Detector to India 

Tokyo— Japan will sell a radar storm 
detector to India for installation at the 
Intemational Airport in Calcutta. 
Called the NMD-451, the radar set 
has proved to be highly effective in 
tests at the Meteorological Research 
Institutes in Tokyo and Osaka. 

nie model costs several times more 
than the English sets used in India 
up to now, one feature consists of 
range-height finders which enable it to 
measure the altitude of cloud forma- 

It has a maximum power output of 
200 kilowatts and a wave range that 
covets a radius of 300 kilometers. The 
maker is the Japan W'ircless Company. 



GE Missile Unit 
Laboratory Formed 

All Acrosciences Laboratory has been 
fomied within the structure of General 
F.lectric's Missile and Ordnance Sys- 
tems Department to conduct ot direct 
applied research in specific fields of 
technology. 

Nfanager of the laboratory is Dr. Lea 
Steg, formerly manager of advanced re- 
entry systems engineering for GE- Steg 
also taught graduate courses at Cornell 
University and was a consultant to 
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OH! .. •around -tHa olook ...around 1110 world 


There are approximately 2000 Canadair-built air- 
craft in civilian and military service around the 
world. Wherever they fly, their operators know that 
Canadair’s personal service on operational or main- 
tenance problems is quickly available. 

Canadair technical representatives, at present based 
on five continents, are always on call. These men 
have been selected because of their extensive knowl- 
edge of maintenance problems and their special- 
ized experience on the equipment in their charge. 


Their work is supplemented by aircraft systems 
trainers at the operators’ own bases; service repair 
and overhaul groups at the main Canadair plant, 
and manuals, handbooks and operational bulletins 
to all customers. To Canadair, service is a continuing 
obligation— around the clock and around the world. 

CANADAIR 

CENEEAL DVNAMICS CORPORATION” Ni'I "ret. N.T.— WsiARiglen. D.C. 


CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 





Hallamore’s doing it now 


Hallamore Electronics Company is currently producing in 5 segments of the electronics 
field essential to tlte success of our national defense program: 1. Missile and aircraft test and ground 
support equipment (development through installation); 2-Missile instrumentation and 
guidance systems; 3. Communications systems (audio and visual); -1. Magnetic amplifier products 

(autopilots, power supplies, etc.); 3. Electronic components. Tlie Hallamore team, approximately 
1/3 engineering personnel, passed tlie 750 figure in October of 1956 at its fast expanding 
new Anaheim, California facility... a dynamic, da il now organixalion. 

hallamore: e:lectronic:s company 

viln SlEdl.KR atHPURATlOS 


Project Lincoln at MIT and to the 
Ramo-W’ooldridgc Corp. 

Tlic lahoruton expects to complete 
its test facilities in 1957. including 
what the comixiny described as llie 
world’s most modern shock tunnel, 
sliock tubes, a solar furnace and other 
ce|iiipincnt- 

Mission of the laixsratory is to c.xtcnd 
the knonlcdgc of hypasonics. actobal- 
listics, acTOtficnnodsiiamics and otliet 
fields into unknown tcclinologica! areas. 

Hoff Appointed Head 
Of Stanford Seliool 

Palo .Alto, Calif.— Nicholas J. lloff, 
liCiid of the aeronautical cnginecrinE 
department at Polytcxrliiiic Institute of 
BtookKn. hits Isecn a|5pointed to the 
faculty of Stanford Universitv, lie will 
be a |)rofcssot and executive head of 
the gnisersit\’’.s newh’ autonomous Di- 
vision of Aeronautical Eiiginceting. 

The study formcrh’ was incUided 
in the De|»rtnicnf of NIccliaiiical Engi- 
neering. IIoS. a leading resaircher in 
acron.iutif.il structures, scircd as chief 
of airplane structures at the Manfred 
A\'ciss works in Budapest before W orld 
War I!, lie holds a Pli.D. degree 
from Stanford. 

Talco Buys Slock 
Of Falcon Aa iation 

namden, Conn.— 'ralco Engineering 
Co. ot Hamden. Conn., has purch.ised 
stock of I'aleon Aviation Cotp. and 
taken oset lease of a hangar, rnmiiu.s, 
and other buildings of Ealcon I'icid 
Itoiii the city of Mesa. Atiz. 

I'. G- Talley. Talco president, said 
the finn will use the facility for testing 
ejection seats for jot airplanes. The 
compimi mannf.ictutes the sc, its for tlie 
Air I'orcc through the Coioair Division 
of General Dynamics Corp. 

AiResearch Builds 
New Phoenix Facility 

Phoenix, Ariz.— AiResearch Maim- 
fac tiiring Co.. Arizona Division of the 
Garrett Corp., will expand at Phoenix 
to include an initial -tO.OOO-sq, ft- build- 
ing to liou.se -too workers at a cost 
of S600.000, 

The unit will be alongside the 
AiResearch test facility and inaiuiliictur- 
iiig plant already in' operation. The 
new unit will accomnind.ite the firm's 
growing valve mid electronic business- 

-Murray Gclbcr. manager of the .Ari- 
zona Disisioii for Garrett- said "as 
a result of this adclitioii.il s]Jiice. our 
tiirbo-inacliincry derartments will be 
able to expand within existing inanu- 
factiiiiiig areas.” 



Farnsworth 

H^A.S THE AjNTSWEFI 

...before the button 
is pushed 


Four . .. three . . . two . ..one. .. Fire! 
a tense finger pushes a button. 

\\ HOOSII . . . and a fiery inis.silc un- 
erringly heads for its largel.lt worked! 

Of course, il liati to work. In atomic 
warfare iherc’.s no second rliance. 
Farnsiv'orth, a ili vision of liiternational 
Telephone and Telegraph Corporation, 
dcvelojicd the uiieaiinv eloctroiiie lest 
cquipnicnl that knows— furore the 1ml- 
ton U pushed. This not only avoids 
cosily Diis-fires or uiissccl targets — il 
aetiiallv safeguards our verv lives. 

This is another answer sujijilied bv 
Fariisirorth Electronics Coinpanv, 
where scientists and engineers of many 
related skills arc applying the vast ex- 
perience anrl fai'ililie.s of I TaT to solve 
many complex prohtenis in the lields 
of eloelroiiios and eoiiiiiinniealions for 
industry and tlie military. 



CAREER OPPORTUNITIES! There are ini|iorlam 
new Djienin^s on aur prorrs-ional slaff for 
graduiile engim*rrs and srienlisls. ^ rile for 
colli|ili-lc infurmalion. Confidential. 


wm 


FARNSWORTH ELECTRONICS COMPANY, Fort Wayne 1, Indiana 

A OlVISION Of INTERNATIONA! TELEPHONE AND TEIESRAPH CORPORATION 
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WATERTOWN 


5TRRT0PaiU£R^ 

K va R g U I It PUMPS 

\ SERIES 


From the first concept, through the prototype and 
on into production. STRATOPOWER Hydraulic 
Pumps belong in the forefront in the development 
of guided missiles and jet aircraft. The higher the 
accent on reliability, the more important becomes 
the jewel-like precision, greater compactness and 
light weight of Series 65F and 65W Pumps to 
soundly meet your requirements. Get all the facts 
on new developments in high speed, high temper- 
ature STRATOPOWER Pumps . . . write today to 
Dept. 720A. 


STARBUCK AVENUE 



Convair Assembles 
Wood 880 Mockup 




As sdvsneea >s lomorrow’s transportation ... Itiis amulng new taOrIc not only meets — hut surpasses — the rigid requirements for plane interiors. 
An eiclusT.e development ol United states Rubber. Trllok* has Been designed speoilically lor the airereft industry to give peak styling with 
minimum weight Ot’s only 12 to 14 ounces per square yard). Trilok Is woven with unusual Seep-Olmensional textures that add to eomtort and assure 
coolness. Engineered with a high degree ol sound aBsoiBency, Trilok is also exceptionally durable and colorfast far beyond requirements. Pace-setting 
new Trilok Is one of the great family ol textiles manulaetured exclusively By United Slates RubDer, Textile Division. Rockefeller Center, N.Y.20.N.Y. 



United Stales 


Rubber 


Convair Hires Fi\ c 
Research Scicntisls 

Comair’s Dcparhiiciit of Scientific 
Rcscarcli lias added fi'c scientists to its 
Staff. 

"Ilic specialties of flic five indi- 
cate tlie direction being taken in studies 
of tlic department, wliich is devoted to 
basic tcscarcli in tlic fields associated 
with adtanced aircraft and missile fccli- 
nologt . 

Dr. John 1'.. Nmiglc was a research 
associate at the Universitv of Miiinc- 
sotj. Ilis work was with the cosmic rav 
cimilsion group. Rc.scarchcs of this 
group led to the discovers of the pres- 
ence of hcass' nuclei in ptiinars- cosmic 
ravs and the existence of hvpcron-con- 
taining nuclear fragments. Thes' also 
led to improvements in photographic 
emulsion research techniques. lie is 


condiieting upper atmosphere research 

Dr. Otlo Myers is now condiiCtin| 
electron paramagnetic studies and re- 
search in thermodynamics and high tem- 
perature and tracer chemistry. He was 
tomicrh with the btanfotd Research 
Institute where he did work on a fun- 
damental proaram to determine high 
temperatute tTicnnodynamic properties 
of a scries of fluorides. lie also has 
studied the kinetics of decomposition 
of rocket propellants, heat and mass 
transfer in liquid metals, vacuum spark- 
ing. solvent extraction and kinetic stud- 

Dr. Harold A. Papazian will do re- 
searcli in the chemistry and phvsics of 
free radicals which will contribute to 
development in tlic field of rocket pro- 
pulsion. He came to Convair from the 
Research Division of Raytlieon Manu- 
facturing Co, where he shidied solid 



Torture Ring 

Engineers study tlie triplc-toiturc effects uf simultaneoiislv heating and cooling a metal ting 
while subjecting it to stress at North Ametican .\vialion’s Los Angeles Division. 'lire out- 
side nf the ring, which simulates a portion nf an aircraft's fuselage, is heated to about 450F 
by the batten' of infra-red lam|is that cneirele it, w'hilc the inside is cooled to 90F bv cold 
air blown through pcrfotaled aluminum tubes. Meanwhile hydraulic devices pull at the 
metal to simulate stresses that might be cncmintcrcd in flight. 'Fhc maze of tubes and 
wires snnouiiding the circle can) power lor the lamps, air for cooling, and electronic 
impulses that report data to recording devices. 






BUCKETS 

and 

BLADES 
for AGT 

We design and build: 

• Forge Dies 

e Trimming Dies 

• Investment Molds 

We machine to 

• Forgings 

• Solid Stock 

• Investment Castings 

e Centrifugal Compressor 
Wheels 


iherm-electric 

I METERS CO., INC. 
Ithaca, New York 
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® AIRCRAFT PRODUCTS mWS 


Fuel Flow Measured 50 Times Faster Willi New 
General Electric Iii-Fliglil Refueling Traiismilter 


Developwl lo iic*lp transfer 

uf fuel from Air Force KB-50 and KC-I35 
flving tankers to I>oml»ers and fighters on 
long-range operations, the G-M In-Flight 
Refueling Transniiller is capable of meas- 
uring up to lO.OtK) pounils of fuel per min- 
ute as comparol with the 2(l<l pounds per 
minute perfomianre of earlier models. The 

pounds, is mounted in tlie fuel line leading 


lo the line or Itoom uliieh extends from the 
tanker plane during refueling. The trans- 
mitter complements its light xveight with 
rogged L'Oiistroetion to withstand the shock 
of peak flnw surge.B iiicholing rex erse flow — 
the sucking liack of fuel w hen the refueling 
line or hooiii is reUaeleil into the tanker. 
The llowmeler transmitter can operate at 
pressures up lo 480 pounds per siiuare inch. 


metering llie fuel traiisferreil with error of 
less than one [lor cent. Density compensa- 
tion is not reipiired, ami the new flowmeter 
is insensitive lo temperature and altitude 

For more information on this or any 
Ollier aircraft fuel control instruments call 
x'our nearest General Flleclric Apparatus 
Sales Oilicc. 




Lightweight, Unregulated Transformer-Rectifier for 
Douglas DC-8 Features Narrow Voltage Fluctuation 


Four General Electric unregulated, air- 
borne transformer-rectifiers, raleil 35 am- 
peres, 28 volts at full load, will furnish 
direct-current power for the new Douglas 
eommercioJ jet airliners. The significant 
feature of the unregulalwl units is the min- 
imum x oltage fluctuation and one volt max- 
imum peak ripple attained iriihout reactors 
or other bulky regulation components. 
Within a load range of 0 to 25 ampere.s and 
400-cycle input clianges ranging from 195 
to 202 volts line to line, the output voltage 
will remain within the limits of 25 lo 29 


volts. Maximum performance within these 
limits can fae expected through 3500 hours 
of operation and at temperatures np lo 71 C. 

By using a Iransformcr-rcctifier, the new 
jet transport will have a reliable source of 
"on-the-spot" d-c power without the w*eight 
penalty of additional generating eqm'pmcm 
and long bus runs. The G-Fl unregulated 
transformer-rectifier w*eighs less than ten 
pounds and contains no moving parts. The 
unit consists of a three-phase iran.sfnrrner 
and Vac-u-Sel* high temperature, selenium 


rectifier cells and contains a shunt for meas- 
uring output current. Each is convection 
cooleil and has an expected life of 3500 
hours when operated at 35-ampcre loads; 
within the limits of 25 lo 29 volts over any 
input or loail condition up to 25 amperes 
the same life is expected. 

For further information on General FJec- 
Iric airliorne, transformer-rectifiers, both 
regulateii and unregulated, contact vour 
nearest C-E Apparatus Sales Office or check 
*'A” on coupon below. 


New 2PDT Su]>miiiiatiire Relay Gives Reliable 
Performance at 30 G Shock, Temj)cratiires lo 125 C 



Lolast addition lo Gonoral Cltelrie's lino of 
Kormotlcally soatod rolays qualiflos for 


Built lo give increased reliability lo elec- 
tronic equipment subjected to severe envi- 
ronmental conditions, the new General 
EJeclrii; 2PDT Subminialure relay with- 
stands 30 G's shock with no contact open- 
ing in either energized nr de-energized 
positions. The relay, rated 2 amps, is suit- 
able for continuous operation in 125 C 
ambient temperature ami is unalTeclcd by 
vihralioDS of 10 lo 55 cps at .12 inches total 
excursion or 55 to 500 cps at IS G’s accel- 
eration, The operating ailvanlagcs of this 
relay are further complemented by small 
size. .651 inches in diameter by 1.8.3 inches 
in length for the standard unit. The relay 
weighs approximately one ounce and is 
availaiile in a wide variety of coil ratings. 

Fatigue resistance is increased by heal 
treating the beryllium copper contact 
springs. The relay magnet is the conven- 
tional plunger type with provision m.nde for 
-Trsde-marlc o( Uis Geoeial EIrctrle Co. 


Tigress /s Our Most Important Product 

GENERAL^ ELECTRIC 


adjusting the open gap position of the 
plunger after the relay is assembled in the 
can. Operating lime ivith nominal voltage 
applied to the coil is approximately 10 milli- 
seconds; dropout lime approximately 5 
milliseconds. 

For more information on the 2PDT relay 
and other types of General Eicclric hermet- 
ically sealed relays, contact your nearest 
C-E Apparatus Sales Office, Check block 
"B" below for your free copy of the new 
2PDT subminialure relay brochure. 


p__ 

I Sssllon C2I0.IM 
I Gsnsral Elaetric Company 

I Schsnactady, N. Y, 


Bullilin 6EA-644} 

□ Ntw 2PDT Submlniaturs 


Bullslln GEA-6412 
OFor mfr/n'l'a* 







LIGHTER, SMALLER ADF 
WITH GREATER ACCURACY, HIGHER SENSITIVITY 


NEW,C0MPACTBENDIXDFA-70 
HAS INCREASED EFFECTIVE 
RANGE, ELECTRICAL TUNING, 
FLUSH-MOUNTED ANTENNA 

Bcndix* ADF— long the “standard of 
the industr\'”— reaches another new- 
high in performance and rciial)iliiy 
with tills new, improved DFA-70 
system- Covering all frequencies from 
90 to 1750 kilocycles, it provides 
both visual and aural navigation 
information, including narrow-band 
Consol reception. And with the 
greater accuracy and higher sensi- 
tivity that have been built into the 


system, a significant increase in oper- 
.iting range is obtained. 

One of the important features of 
this new system is the electrical tun- 
ing which permits the Control Panel 
to be located as far as 50 feet from 
the receiver. In the design of the 
DFA-70 Control Panel, shown above, 
human engineering principles have 
been used to make tuning fast, easy 
and precise. Frequency knolre are 
lalieled for quick identification; panel 
markings are large and easy to read; 
location of controls on the panel is 
planned for maximum accessibility. 

•Another important feature is the 
newly designed flush-mounted loop 
antenna. With this new unit, pre- 
cipiialion static is greatly reduced 
and drag is completely eliminated. 


For complete information and 
specifications about the DF.A-70, 
write Bendix Radio Division. A\ia- 
tion Electronic Products, Baltimore 
4, Maryland. Or West Coast — 10500 
Magnolia Boulevard. North Holly- 
wood, California; Export — Bendix 
International Division, 205 East 42nd 
Street, New York 17, New York. 



V|.AT< DFA-70 BECEIVES n>v 


Bendix Radio Division 


state pHysical-clicmica! ptopcitics. lie 
also has inscstigated volatile impurities 
in scmi-conductoi.s such as silictm ,iiid 
germanium. 

Eugene J. Putzer, st.iff scientist in 
mathanatics, taught the subject at Ma- 
ealester College, St. Paul. Mimi. lie is 
a specialist in nonlinear differential 
equations which arc used in servomech- 
anism analysis. lie now is anahzing the 
equation that governs 0 |>cration of er- 
ror-limited sersos. 

Robert /. Good will do research in 
surface chemistry and adhesion. lie 
luirkcd on tlic subject at the Unis ersity 
of Cincinnati. 

'I'lic new appointnients bring to 11 
the number of scientists employed full- 
time by the department. 

Particles Prov ide 
Stronger Magnets 

Iron magnets made of elongated snb- 
microscopic particles of iron pressed 
together ate as strong as the best Alnico 
type permanent magnets and can base 
100,000 times the resistance to de- 
magnetization that ordinary iron mag- 
cts hme. according to tlie Instrument 
Dci*irtment of Ccncral Electric Co.. 
Lynn, Mass. 

Submienisfopie iron whiskers arc 
grown by cleetroplahiig iron onto a 



German Dilatometer 

Dilatonictcr is made in 51'ctzler, Geinianv. bv the K. I.eitz Co. to determine coeifieients 
of espaii.sloii of metals under heat. Used as aid in probing Ihcnnal barriers at Nmihro]) 
.Aircraft. Inc., inacbine is so seiisitixe flic effects of hiimiui breath is rcgbteied on ground 
glass screen. Dots on screen were caused by gentle blowing on test specimen tn young 

of heating test s^inien.s to 2.000F. 


A little pull 
in the right 
place . . . 
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Aircrafts' Who's Who Reports 

A crass section of the Who’s Who in 
the (lircraft industry— including Doug- 
las, Allison, Fairchild, Grumman, Mar- 
tin, Hepuljlie, Canadair Ltd., Pi att and 
Wliituoy among a host of others — is 
roporteil to liave reduced engine wir- 
ing time as much us 68%. Tliis saving 
is effected by tlie use of the new Rob- 
inson Wire Twister, an improved 
model of the ones tliat have seen serv- 
ice with the army, navy and airforce 
since 194:3. Improvement,' include tlie 
c.xclusive diagonal jaw design tliut per- 
mits easier access to hurd-to-reacli 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30' bend 
thus delivering added leverage for 
twisting. 

In atidition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skiimed 
knuckles and bruised fingers. 

Besides their production line assign- 
ments, Robinson Wire Twisters readily 
adapt in the shop to benoii work, on 
radio and radar equipment, on inag- 
neto.s, carburetors, instruments and 
silli-assembly work of all kinds. 

List price is 819.50. Write for fuliv 
descriptive literature to Ralph C. 
Robinson Company, Dept. A\', Box 
:J494, 2516 Crosby Way, North Sacra- 
mento 15, California. 



. . . saves 
Vs the usual 
wiring costs 

the 

ROBINSON 
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announcing the ©hiever! 


molten metal catliode and then pluck- 
ing the dust from the liquid metal by 
eoiircntioiiiil magnetic action. 

Tlie wliiskcrs arc aligned by a power- 
ful magnetic field and compacted to- 
gether under great pressure along with 
a binder. As tliis binder can lie metal, 
pbstic. glass, or rubber, the final prod- 
uct can have wide vcr.sality, GE’s Dr. 
'lltomas Paine, leader of the rcscarcli 
group which developed the magnet, 
said. The closer togetlier the particles 
in tire binder, the stronger tlic niag- 
ncti the further apart, the greater tlic 
resistance to demagnetization. 

h'or the future, GE predicts tliat tliis 
method will produce magnets of "tin- 
dreamed of" power. 

Reason for the strength of these mag- 
nets is that unlike conventional mag- 
netized pieces or iron, these fine particle 
magnets arc not divided into domains of 
conflicting ina|iictic directions. Instead 
the fine particle magnets arc composed 
of elongated particles, all lined up in 
the same direction, llie particles !ia\e 
been made so small that they cannot 
support conflicting internal domains, 
Paine said. 

The magnet is not expected to be put 
on the market for a matter of years, 
llosveicr. GE is now investigating its 
use in miniaturized aircraft instruments, 
as engine taclioniotcrs, and for use in 
the neutron flux of nuclear reactors. 


British Optimistic 
on Vanadium Research 

London— Series of lightv'cight san- 
adium mchil alloys may become avail- 
able to industry’ as a result of research 
now being canied out iit Britain into 
methods of producing such alloy's on a 
conimetcial scale. 

Problem which Iras hitherto liiitd- 
ered its development as a eonimetcially 
usable metal, as distinct from an alloy- 
ing additive, is the difliculh' of produc- 
ing satisfactory containers for handling 
the molten vanadium metal during 
manufacturing processes. 

Promising results arc non being 
achicied in the dcs elopment of special 
refractories for this purpose and indi- 
cate that the difficulty may soon be 
osercome, thus enabling sauadiimr and 
vanadium alloys to be produced on a 
commercial scale. 

Most promising fields for the appli- 
cation of this metal are the aircraft in- 
dustry and the nuclear engiiiccriug 
industry. 

\'anadiimi. a very hard nhitc metal, 
is only a little lic-avier th.rn titauiimi 
and is intermediate between titanium 
and zirconium in mam' of its indus- 
trially important physical qualities. 

It may also possess a number of 
economic adr-mit.iges os er zirconium in 
sonic industrial applications. 


SUB MINIATURES 

Now you can get sub-miniature “key-locking" inserts 
in 0, 1, 2, 3, and 4 thread sizes. Sub-miniatures, made 
only by Kelox, offer design engineers the opportunity 
for making small assemblies even smaller and lighter. 
Identical to regular Kelox inserts, these new "key- 
locking” sub-miniatures will not rotate or loosen with 
vibration , . , provide maximum holding power , , . save 
weight and space. 


SAVE WEIGHT... 
SAVE SPACE 



with 


KELOX 



The Kelox system of threadedand tapped inserts offers the 
ultimate in weight- and space-saving design. Maximum 
holding power between parent and bolted piece is ob- 
tained because patented “key-locking" produces no stress 
concentrations and permits complete use of external 
threads. Independent laboratory tests have verified that 
“key-locking” successfully withstands application of 
maximum torque. 

Low cost, easy-to-install Kelox inserts are available 
for internal thread sizes from 0 to 3 inches. Made of 
many materials (alloy steel, corrosion-resistant steel, 
brass, aluminum alloy, monel, etc.), Kelox inserts are 
also available with thin 
or thick walls for u 
with various materials 
—aluminum, magnesi- 
um, “pot” metal, plas- 
tic, titanium, steel, etc. f 


EXTRA LARGE 

For big assemblies, Kelox extra large in- 
serts (up to any specified diameter) give 
unmatched performance— performance 
(hat verifies the soundness of Kelox ex- 
clusive “key-locking” principle. Only Kelox 
offers you a positive, non-rotaiing insert 
that does not break down protective coat- 
ings Uke ceramic . . , requires no special 
th^ds ... gives maximum reduction of 
space and weight. 




Fasteners, Inc. 


SALES REPRESENTATIVES— 
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Naval Research Evaluates Man’s 
Limits as Aircraft Control System 


iumnuriixtl lj\ Max Luiic], Office of iiiimcricjl coiiiputatiims 
Naval Rcstardi- in a talk hefott a recent reiiiiiiiis tlie onh kiion'i 
meeting of the American Association 
for tile AcKimceiiicnt of Science in Ncn 
York. 

In com|wring lumi.ms to "otlicr 
black boxes," nliicli close tlic aiiciaft 
control loop. Limd csaUiatcd nnm in 
three control functions. 




lie 


nliicli can solie problems by logical 
induction. 

Man's motor responses (muscle nioi e- 
iiicntsj are limited to a few tenth lip. 
output at Z5 bits per second (fisc or six 
letters on a tspenriter). Ilis motor rc- 
s|x)nscs h.ivc a b.mdnidlli of about 10 
receiver. cvrics per second, nitli the natural fre- 

ean see a A dia. »ire i ini. (jucnc; at about J to 1 cps. It was sus- 
llc c.m receive code by tactual pected that one expcriinciit.il tr.iusonic 
ins more r.ipidly than he can by plane had its wings torn off ulicii the 
resonant frcxiocncv of the wings be* 
.-.m c\'cn (in some li\ oersensi- came sunpatoctic with the pilots own 
mole- natural frecjiic-ncy in musing the con- 
trols. l.iiud said. 


. -e cases) hear the sounds of 
tiiles eolliding in randrmi Hrownia 
mosements. Tii fact the sensitivity of 
both the esc- and ear is close to the 
theoretical limits for resolution of a 
phssicul ssstcni, Lund said. 

Uiifortuiiiitcls man’s response times 
arc long (150-250 milliseconds), his 
sciisithits ranges limited in Ixmd pass 
or freqiiciics range and he becomes 
easily eonfused nlien simultaneously 
subjected to iiniltiplc inputs. 

But. conceded Lund, mail is some- 
hos\' doing jobs which natvire ncaer in- 
tended him to do. lie svotks on a 
carrier deck despite H0-I50 db. noise, 
lie flics high and fust sshea- the cBects 
of cnipt) field myopia and split second 
closure limes ecimbine to present him 
from seeing tlic "traffic." 

.As an exam|)le of man's uselessness 
as a receiver in the aircraft’s guidance 
loop. Lund cited the jet plane nhicll 
flew tlirougli a formation of jets witli- 
out seeing them. He was probably 
referring to the incident which has 
been published in the press and con- 
firmed bv US.\!' ecmtermng the single 
B--f7 which flew throiigli the formation 
of four B-17’s earrsing off a piece of 
one plane’s tail in its wing- llie only 
"reccner information" recalled b; any 
of the fisc pilots u-as a recollection by 
<me of the pilots who said that there 
had been some "liuinpine.ss." 

• As a eompiitei. 

As a ciimpiiter man scores cxeeption- 
alh' well. In eoiitroUing a hmering 
helicopter which is dipping sonar 
cquipineiit, for e.xaiiiple, a jsilot can 
niainhiin a fixed positirm which winild 
rex)mic the simultaneous solution of 12 
ex)iiiitioiis if done by a eiim]mter. K\en 
if the sonar signal is 10 ot 12 db. below 
a tundom noise loci, man can by esir. 
and h\ examining the signal einelo|)e 
\isiia1ly, tell whether he is listenins to 
ictum from a school of fish, a whale or 
a submarine. 


Men Vary sei 

"I'hese eharacteristic.s within the rather 
three functions discussed aic eiiiumon sign. 


any ^member of the population likely 
to use it." 

liven if a control job b well within 
man’s plissiological abilities, it may not 
be acceptable to him for psychological 
reasons. If it bores him. Lund said, he 
will not want to do what is svcll within 
his linntatiinis. 

Man's Limits 

■'W’hetlier man will be a decrcincnt 
in a system depends on what he is 
required to do. ” Lund saitl. "It is ob- 
sioiis th.it he eaiiiiot exert forces be- 
yond the limits of his .strength. lie 
cannot see iiifra-tcd or ultra violet. lie 
eaimot sec or hear a signal if the back- 
grinmd contrast exmipletely masks it in 
noise. If he is harnexsed to a seat, he 
cannot manipulate controls that are 10 
or more incliex away. If he is expected 
to res|x>iid to scseral messages at the 
same time he will be unable to get 
much intelligibility from them. 

”\\'e in engineering psychology do 
rlic.se as luiinan limitations but 
s cxanqiles of |x)or systems dc- 






"'’d 'l ''^k d"'"' 

complex and changing situations,” 


Plexiglas Gauges 

riasHc fixtures peniiit irsiial check on fitting fuel cells for PSU-l Chance A'ought Coisadcrs. 
Freqnentiv. nibber fuel cells had to lie put in the aiicraft by feel since the sniallcr ones 
iiiiglit be in areas too small (or a workman In do the jnb sHsiully. Installing the cells in 
the (ilcxiglas gauges before hand |icnnils rlie 'isnal spotting of defective fittings. Fixtures 
were made of half-inch plexigtas. Each of fuel cells has ib own aecc|itanec gauge into 
which it is fitted. 
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acceleration 

another 

barrier 

conquered! 


Research and design engineers have now 
successfully overcome the problem of high 
acceleration forces resulting from shock, vibration 
and centrifugal force which impairs performance 
of men and equipment alike. 

The control of aircraft fluids under these 
conditions is no longer a problem even in the 
most advanced aircraft or missile of today ...and 
of.tomorrow... because anticipating future 
requirements became the order of the day at 
General Controls even before World War II when 
its engineers began developing a line of aircraft 
controls to resist the force of high acceleration. 
Now with models that can take up to 300 "g” 
punishment, this extensive line of controls for 
aircraft fluid systems is matching the requirements 
of today’s industry designing tomorrow’s aircraft. 



GENERAL CONTROLS 

America's Finest Automaiic Controls for Home, Int/uslry, the Military 
Factory Branch OKIces Serving M Principal Cities of the United Stales and Canada 


ROCKET POWER 




Mathematicians 
Technical Editors 



THRUST & DRAG 


Cliclics continue to iibonnd in engi- 
neering jargon, and one of the finest 
(and longest) cxiiniules of the inixed- 
nietaphor cliche is tins one. guariinteed 
ti> be here reproduced as delivered o\ er 
the telephone by an cvcculivc of a 
major inainifacturing company. Speak- 
ing of his conipans'.s recent entrv into a 
specialized field, lie slid that the reason 
tlic company got in now w-as because 
it . . didn't want to fall asleep at 
the switch nhilc the parade passed b\- 
nitli someone else earning the ball 
past all the roadblocks." 


The jjrobJciTi of the biimb/cbcc (hat 
shouldn't have flonri but aheass did 
has been one of the classic canards of 
the aircraft indiistrs'. It has hceii used 
against ei'cry practicing acrodj’namicist 


at one lime or another to question his 
eaiculattoiis. 

Having been an acrodyiianiieist nho.se 
ca/ciilafioiis liavc hten qnesfioiied, I ai- 
nays felt rather kceiih’ tonard the man 
who first (jcrjjctratcd the bumblebee 

/f turns out that be was a Frciichnian 
named .\fagnan, a naturalist who hav- 
ing uotliing better to do. caleiiiatcd 
bumblebee flight on file Isasis of aero- 
dynauhe fiieorv — presumably sfeadv- 

His results .showed that all biimWc- 
bces should be grounded. Bui the 
bees, evcrcising the indepciidenee i>c- 
ioved of Frenchmen es’cmshere. /ust 
kept oil Using and flving. 

Aclually .Magiiaii had made the mis- 
take that cs'cn' aciodsiiam/cist has made 
at one time: He user! the ssrong theoiy. 

This doesn’t confirm am tbing. c.recpt 
that bimiblehecs can fls’. acrodvnamr- 
cists can be isTong. and -Nlagnan ss-as to 
blame for the cniilraiy opinions. 



Link Expands in 

Link .ksiatioii's expansion in the 
ckctronic fiiglit simulator field includes 
these recent— or immigrant-contracts 
for simulators for both nsilihity and 
commercial aircraft; 

• Gmmman Tiger suisctsonic 

fighter-first of two tr.iilerized flight 
simulators has just been delivered to 
the NasT. Called Operational Might 
Simulator Trainers (Ol'S T). the devices 
were built under a contract with the 
Nan's Training Devices Center, Port 
\\'ashington. In. Y. 

• Chance Vouglit F8U-1 Crusader su- 
personic shipboard fighter under pro- 
duction for the Navy, 

• Comair F-102.A supersonic intcrcep 


Simulator Field 

tor fighter being produced for tlic 
US.A1'. 

• Coiivait F-106A supersonic intercep- 
tor fighter also being built for the Air 

In addition, the company Is making 
a Radar Signal Simulator (RSS) for the 
,\ir Force’s Martin TM-61 Matador 
pilotless bomber. The Matador simula- 
tor is used to train launching and guid- 

In the commercial aircraft field. Link 
cites these contracts: 

• Boeing 707 turbojet transport. 

• Lockheed F.Icctra turboprop trans- 
port. 

• Douglas DC-8 turbojet transport. 
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Engineers, scientists.,. at Aerojet-General your opportunity 
for creative expression Is bounded only by 
the limits of your imagination. 


Heron’s Aeolipile 


In the 3rd Century B.C., 

of Alexandria anticipated mooern concepts ot jet propulsion 
with his working model of the aeoliplle, a steam-driven icj 
forerunner of today's rocket engines. 
Heron, Newton, Goddard, von Kdrman.-.the principle 
endures, the need evolves, the powerplant is born. 

In our time, Aerojet-General Corporation represents the 
culmination of research, development and manufacturing 
in rocket propulsion. 
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color with a practical purpose 


AMP Termashield Ferrules are now de- 
signed with color-coding for positive match- 
ing of conductor, ferrule and tooling. 

Colors follow RETMA Standards 

One-piece construction, multiple ground tap 
accommodation, control feature tooling, 
PLUS color-coding provide all the design 
advantages to minimize time and cost in 
Aircraft and Electronic Applications. 

Specify AMP Termashield for your shielded 
wire connection problems. 

Complete information is available on request 

AMP Incorporated 

General Office: Harrisburg, Pa. 



well on their way with 

AMWELD^ 


The manufaciure of today’s supe 


rsonic jets, missiles, and rockets has placed a burden on 
ncerned with the ability of hundreds of subcontractors 
the rigid quality demanded by aircraft specificatir 



EQUIPMENT 



Trainer Stresses Completeness, Low Cost 


New York— .Aircraft procedures 

trainer— mote complete than earlier 
models but less complex and expensive 
than simulators— has been designed and 
built by Biirton-Rodgcrs Tctlinica] 
Training Aids. Inc. Cost is approxi- 
mately Slli.OOO. 

Trainer is a dual purpose dcsice, 
adaptalrlc to tlic Douglas DC-6A Lift- 
master cargo plane and the DC-7 pas- 
senger transport. Tiie device «'as dc- 
'Cloped for use bt' American Airlines in 
its flight training ptogram- 


Amcrican installed the first unit re- 
cently at its Los Angeles fliglit training 

Two others are being installed at 
LaGuardia Field, New ^'ork and at Fort 
Wortli wliile a foiirtli is scheduled for 
installation at Cliieago. 

Burtoii-Rodgers beliescs its tiainers 
will spell economy for both commercial 
and military users. 

Bcc;uisc the trainers do not include 
means for siinulating navigation and 
actual fliglit maneuvers, the cost, com- 
plexits- and weight is considerably rc- 
iluccd comiaarcd to a full-fledged elec- 
tronic simulator- Result is that sctetal 
may be placed at strategic locations 
along the route of a major airline. sa\- 
ing travel time for crews to be trained. 
I'or smaller airlines, which cannot 
.ifford the S500.000 or mote that 
simulators cost, the procedure trainers 
offer an economical means for flight 
crew training to an extent hitherto un- 
asailablc. 

Also, since procedure trainers arc 
cheaper to operate and maintain than 
simulators, thev can be used to train 
crews in all phases for which they arc de- 
signed. such as cockpit familiarization, 
engine and propeller operation, and fuel 
management. This allows the more ex- 
laensivc siniiilator time to be spent more 
efficiently On cheeks which it alone can 

S erform. such as navigation and actual 
ight handling characteristics. 

Dual Purpose Trainer 

NoscI (and money-saving) feature of 
the new tniiner is its abilits' to sene as 
a procedure trainer for two different air- 
craft with certain important differena's 
in cockpit controls and instrumentation. 

Controls which differ from one plane 
to the other include engine blosvcr. dive 
brake, and variou.s switches. To take 
cate of the differences, both sets of con- 


trols u’cre built into the trainer and 
provisions nerc made to remove, cover, 
or otherwise render inoperable the in- 
applicable set of controls- 

To sohe the problem of instrumenta- 
tion differcnecs. the conflicting dials 
were mounted back-to-back on a pisot 


to allow quick reversal from one to the 

So simple is tlic conversion from one 
type of cockpit to tlic other that total 
changcoscr time is less than five 

The procedure trainer is designed to 
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The firs! Pantobase BLC transport 


T he usefulness of military transport air- 
craft has been extensively increased with the 
introduction of the Stroukoff C-134. Pro- 
duced for the United States Air Force this 
rugged heavyweight requires extremely 
short take-off and landing runs and can op- 
erate from any surface — land, sand, ice, 
water, etc. Advanced airframe design has 
been combined with Stroukoff Pantobase and 
Boundary Layer Control Systems to produce 
a new type of aircraft equipped for a variety 
of assault and logistic missions requiring 
operation without the limitation of conven- 
tional runways. The Stroukoff C-134 is 
destined for an important role in modern 
military strategy- 


Extending iliB Frontiers of Aircraft Vkrfortmnce 

. - - 

ujoxil 


AIRCRAFT CORP. 



FRONT VIEW of the DC-6.\/7 pcoecdiiKs tiiiiiicr- Large cabinet in front of the cockliit 
lioiisrs the four engine comjmters. InstTiictoi's shiHoii ir behind cockpit. 


teach both iioiniai and cincigciicv oircr- 
iiting procedures, and the coiiip.uiy 
cites thc.'ic aircr.ift operating phases 
which its trainer nill duplicate; 

• Engine operation (including sound 
effcctsi-er.ii iking, st.irting. ground 
ruir-iip, blimtt shift, and flight optr.i- 

’nic latter includes operating clianges 
due to altitude \ariatiuii'. Malfunc- 
tioos wliich the instructor can put into 
tlic macliinc include; 

Ignition failure, suixrdiarger mal- 
function, in.ilniincnt failure, and |Xiwet 

• Ptoircllcr operation— governing, svn- 
chronization, fe.ithering, unfeatlicring 


aird prop ro crsiil, and tire failures affect- 
ing thc.w openitions. 

Sonic of tlic othet "stems wliicli arc 
eom|)lcfcly opeiablc in the traiircr. ;ic- 
cordiug to the in;imif,rcturet; both :i.c. 
and d.c. electrical ststems; iiomt.il and 
cmergeitcv luriraiilic ssstenis; lacimin 
system; all licatiug ;iiid dc-icing systems; 
fire M-arnittg and figlrting .systems; water 
irtjcctioit; entire fuel system, including 
fuel transfer, cross feeding attd tank 
selection; attd tlic iiitcreonr system. 

'llie device is designed for quick dis- 
;issembly and easy sliip|sin|. It can be 
broken down into ciglit sections, none 
larger than 60x80 in. if it has to be 
nios’cd. 



Mallory-Sharon Plant 

.Aerial view of Mallury-Sliaruii faeiliries at Niles. Ohio, iiichidiiig tibniiuiii labuiatory, ntclt. 
iiig plant, rolling iiilll and eiiginecriitg ;uid aduiinistrab'vc biiildittgs. New melting plant 
ntldiriim in foreground coin|iares to leirgth of two football fields. It will house clecbic 
furnaces now being installed. Steelwork also is going up at site fur iteir qiulits coiibnl 
lalroralon*. 


Want to save 
weight?-^ 


FINN lightweight 

mounting bases 
could save 7^4 lbs. on 



FINN lightweight 

mounting bases 
could save lbs. on 


the F-102 



What about your project? Finn 

engineers will be glad to show 
you how you can eliminate extra 
weight yet pass all IAN and MIL 
specs. Write today for evaluation. 
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CL-28 Hydraulics Modified for Combat 


New York— Sbitic gtomul dicck of 
the entire flight control 'ijatcni and tlic 
^ouihilit)' of combat operatiom dic- 
tated certain hydraulic ivstcin changes 
wliicli Canadair made to the CL-2S 
wlicii adapting its maritime reeunnais- 
sance plane from tlie Bristol Britaimui 
conimcrci.ll airliner (AW Dee. 31, 1956, 
P- 50). 

Canadair n-anted to be able to check 
free aileron movcinont without having 
to taxi tlic planc-as has to be dune 
nith the Britamiia-and wanted sep- 
arate eincrgenc)’ lines for the brake 
s^slcni in ease the main srsteni got 

Still anutlier change was to redesign 
the CL-2S's Indranlic system to oper- 
ate eScctiiclr at teinper.itures as low 


Minimum oi>ciating temperature of 
the Britannia’s present hydraulic sys- 
tem is — IDl'. 


Control Surface Locks 

The Britamiui's flight control system 
is servo tab operated. A torijoe tnlre 
drive system) eoniieets the pilots' con- 
trols to the tabs. I be in.iin ailenin, 
elcsator and rudder controls are full- 
floating- Botli ailerons and elev.itors 
assume a full-down position when the 
aircraft is jxitked with the livdtaiilie.ills- 
actuated control locks in the off jxisi- 

Canadair insisted on lias ing a means 
of checking freedom of movement of 
all tliree sets of controls with the air- 
craft stationary on a ramp. Kuiming 
up the inboard engines provitics siiffi- 
eient slip strc'ani to cheek freedom 
of mmement of elevators and rudder, 
hut the ailerons could not be cheeked 
with tlic Britannia svstem without taxi- 
ing the plane down a miiw-.iv at about 
60-70 mph. 

A control lock problem w'hich Can- 
adair wanted to delete concerned dura- 
tion of tile locking action, fliis was 
dependent on the tightness of the 
hydraulic .system and its ability to 
maintain existing accinniilator pressure. 
If hydraulic pressure dissipates, tlic 
locks be-eomc inoperative. 

To oi ercoine the first difficnlts', Can- 
adair arranged the cylinder to lock the 
ailerons in the full ''up" position. 
Therefore, when unlocked, the aileron 
moves from tlic full up to the full 
down Msition. since it is s|)tiiig-loadcd 
to go tlie full down position wlicn it is 
released. This allows a sisu.il check of 
Its licing free to more througli its full 

Tlic second difficults was licked bv 
icdcsigiiiiig the aileron locking cvlindcr 
to include hydnmlieairs-tcle.iscd, collet- 


ts pc, mechanical locks which will block 
tire ailerons even if the hydraulic pres- 
sure to the lock is lost- 
Modified Brake System 

A dual-pistoii type of br.iking system 
is used on tlie Britannia. A single, 
i|uadtuplc lalve, operatai by conven- 
tional rudder pedal-mounted, brake 
l>cdal linkage, meters pressure to the 

Under normal braking, both main 
and emergency hyrlr.uilic systems sup- 
ply |)tessurc. through separiitc conncc- 
tidiis, to the dual-piston bnike. There- 
fore failure of eitlicr system does not 
affect braking since the senond svstem 
is already operatise. 

Canadair thought that, for' battle 
damage re.isons, it would be advisable 
to separate the main and emergency 
brake sah'es. .\lso presided were sqs- 
aratc emergency brake lines sviiich lead 
Id shuttle salves at the brake connec- 

On the CL-28, the main hr.ikc sys- 
tem operates eonvaitionally. 

To use the emergency system, the 
pilot pushes an emergency brake switch 
on the pedestal. This opens an cmet- 
geney brake slmt-off sube, closes the 
inainbrcpk slmt-off salve, and energizes 
the cmct|cncs hsdraulic svstean motor- 
driven pump which gives unlimited 
braking action in addition to the eight 
braking operations ptosided bs- the 
emergency accninulatnr. 

'I1ic Britannia bmkes are equipped 
si-itli Maxarct anti-skid devices. Can- 


adair wss "prosisions have been made 
to fit an anti-skid system to the CL-28 
and study is in hand at present on the 
selcetion of ,i suitable tspe. This te- 
quitcniciit was not made part of the 
original, basic aircraft speeificatian." 
Bomb Boy Door Actuation 

An obsious iimosatioii on the CL-28 
oser the Britannia is the inclusion of 
two bomb bass, one just ahead of, the 
other just aft of. the sviiig. ’Ilic doors 
of both arc livdr.mlie-alK operated. Main 
and emergency bomb bay controls ate 
located on the forssard bulkhead of 
each bomb bay for easy access in fliglit- 
'Urc doors may be manually operated 
in case of hydraulic system failure. 

Bomb Isay doors are actuated by in- 
tegral-type cylinders installed at the for- 
ward end of each door. 21 deg. 
ovcr-cciitcr moscmcnt assures door clos- 

’1‘lic front and teat bomb bass may 
be opened indisidually or simultane- 
ously bs- citlicr tlic main or emergency 
hydraulic systems. 

Nose Gear Steering Change 

Canadair also modified the nose gear 
steering svstem by raising its operating 
pressure fem 2,000 to 5.000 psi. Go- 
irrg on the esidcnce of 3.000 psi. steer- 
ing systems noss- in sctsicc on many 
large aircraft, the company deleted tlic 
existing reducing valsc and redesigned 
the system for the 1,000 psi. increase 
in pressure. .\s a result, tlic nose gear 
steering cvliiider’s size was reduced in 
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n lalio ol 3:2, uliich g.ivc a wciglit 
Sa' iiig of 9-6 lb. 

A solciioid-opcratcd slnit-off valve 
closes the nose gear steering circuit 
when the pliinc's weight is no longer 
supported by the strut after takeoff. 
Tliis prevents inadvertent operation of 
the steering system when in flight. 

The first CL-2S is scheduled for 
flight testing in April. 



Small Tape Recorder 
Used for E^alualion 

Central Air Defense h'orcc with head- 
quarters at Grandvievv Ah'B, Mo., re- 
placed the long-used knee-board with a 
midget tape recorder for pilot flight 
evaluation. Knee-boards .ire impractieal 
during b.id weather and blackout oixir- 
ations because of the close, precision 
flying required for evaluation which 
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How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot's require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center" of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 
pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley — one of the 
world’s foremost power control 
manufacturers. 









1951 

Kaman built the first 
turborotor helicopter 
flown onywhere. 


1954 

Komon again pio- 
neered in the heli- 
copter gos turbine 
field with this HTK 
powered with twin 


m 


b 40 



Kaman Aircraft and Lycoming scored 
a turborotor first when this Kaman 
HOK helicopter took to the air pow- 
ered by Lycoming's XT-53, the first 
U.S. free-shaft gas turbine specif- 
ically designed as a helicopter power 
plant. 

Kaman leads the field in turbo- 
rotor experience and development 
and is proud of the forward steps 
it is taking in the interest of our 
National Defense. 

THe KAMAN AIKCIIAFT COKPOKATION 

hoomhild, coNNeerievr 



Kaman builds helicopters YOU FLY LIKE A PLANE 


A Book Every Engineer and his ll/ife IVIII Enjoy 



She.i„., nfoy the pictorial 
story ot colorful Connecticut, 
the stimulating Stote where 
Kaman Aircraft's personnel 
live, work and play. 


You . 


y the story of 
Konion's progress, products, 
projects and people. It's a 
tribute to Komon Engineers 




ssible. 




THE KAMAN AIRCRAFT CORPORATION 
Old Windsor Read 
RIeemfleld, Conneellcut 

"Colorful Connecticut, Home of Komon Aircraft." 

Nome Title _ 


City State- 


of tiie cock- 



Bell Aircraft is contiuuing its |)ioDeering in the fields of research 
aircraft and weapon systems. Testing teclmi(|uea and eipiipmenl imisl be 
developed which will establish design acceplibility of radical new develop- 
nienls. The range of testing covers all prototype weapon systems mid air- 
craft elements. Here are just a few problems typical of tliose we are now 
encountering. 




keeps the pilot's cies out 

.M first, the recorder's line was 
hooked into tlic pilot's comnninica- 
tions .system. Mismatch of impedance 
or excessive single line power in the 
system produced a loud hum on the 
iccording. 

Solution was fomul in a loop of 200 
turns of No. 40 enamelled wire wrapped 
around a 1.8 in. diameter plastic fonii. 
W'licn placed on the carplione inside 
tlic pilot's helmet, it eliminates the 
mitmatch impedance problem, ^\'itll 
this set-np. the pilot can transmit to 
the recorder without liasing to go on 
the air. 

Total cost of the required jack, plug 
and wiring is less than Tsi*. 

Minneapolis-Honeywell 
Supplies F-27 Systems 

l■'ncl management sistcms to be in- 
stalled on I'aircliild's Fokker F-27 
Friendship will be supplied bi' tlic Acro- 
iiantie.il Diiisioii, Minncapblis-Honey- 
well Regulator Co. 

The equipment will include rccently- 
dciclnpcd light weight cap,icitancc fuel 
tank units and tank unit compensa- 

Tlic sistcni’s indicators will be 

.\inong new .aircraft wliicb will use 
lIoncMvcll fuel management systems as 
standard equipment arc the Loekliced 
F.lcctr.i turboprop and Boeing 707 
fiirhojct transports. 
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BridgeporlThennoslat 
Opens $2 Million Plant 

,\ ness, 82-niillion manufacturing 
plant was tcecntly opened at Milford, 
Conn, by the Bridgeport Thctniostat 
Dii'ision. Robcrtsh.iw-I'iilton Controls 
Com pans'. 

nic rSO.ODO sq. ft. plant, mote th.in 
double the size of the aini|Xiny's prc' i- 
inis f.ictcm, ssill produce complex pre- 
cision instruments, components and 
associated mehllUc bellows for jet air- 
cr.ift. initomobilcs. home ,i|ipliances 
and niam other appUeations. 

Plant facilities include a special w.iter 
treatment inst, illation, complete with 
two settling ponds, which treats clicnii- 
cal waste to present pollution of local 
streams- 

Current employment is oicr 600 
persons. 

Compromise Increa.se 
Ends Hiller Strike 

Sail l''rancisco— Machinists’ strike 
which caused a two-week production 
stoppage at Hiller Hdicoptcis. Palo 
Alto. Calif,, ended with agreemait on 
an immediate 12-ccnt limirly wage hike 
across the board. 

New 2?-moiitli contract with Lodge 
B27. L^M. calks for another 7-eenl in- 
crease next November. Insurance bene- 
fits equisalent to S cents per hour am 

Tlic immediate increase Ixiosts as’cr- 
age wage to 82.56 an bniir. 

Test Stands Made for 
Pressure Leakage Tests 

I hirty-eight tests staiid.s to clieck air- 
craft cabins for ptessote leakage will be 
manufactured bs Greet Ibdtaulies, 
Inc. for the Viisy's .\viatimi .SuppK 
Office. 

'Ilic units will be pot into sets ice 
aboard sonic of the Navy's larger ear- 

Stations, among them Norfolk. I’ciisa- 
cola. Corpus Cliristi and .'klamcda. 

Airwork Corp. Appointed 
Delco-Remy Di.slrilmtor 

.\irwork Corporation lia.s been a)i- 
pointed distributor for Deleo-Remy 
iiireraft electrical eompciicnts in all 
slates Fast of the Mississippi River. 
Delco-Rcnn equipment, sueli as igni- 
tion componciifs and sp-are parts, will 
be mailable from .Ainvork's main ware- 
house al Millville. N. f. and tlirough 
the comp.iny’.s branch offices at .Mcx- 
aiidtia, Va.; .Atlanta. Ga.; Clcscland, 
Ohio; Miami, FI.1-; and N'cwatk. N. J. 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mac” has 
these characteristics; 
NON-MAGNETIC PROPERTIES . . . 
"no-hag” cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
— in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-mag” cable eliminates instru- 
ment interference from cable mag- 
netism. 

CORROSION RESISTANCE . . . 

New "no-mag” cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 
GOOD THERMAE CHARACTERISTICS... 
The thermal expansion character- 
istics of new "no-mag” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft- This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE... 

Pre formed construction and careful 
processing give new "no-mac" 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 
New "no-mac” cableshows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with "no-MaC" 
on many applications where the 
characteristics of "no-maq” are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard AN dimensions. 

COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "nO-MAG” 
is furnished in sizes from 1/16" to 1' 
in all of the sLandard aircraft cable 
constructions. 



Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 
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New Radar Range 
Readied for ARDC 

New fliglit tesi range, emliraeing a 
cliain of taelar stations, is being con- 
stmeted for tlie Air Research and De- 
rclopnicnt Command at Edwards 
Al'B, Calif. 

Range, wliicli will extend from 
Rogers Dn' Lake 400 mi. into Nc\’ada, 
will be operated bv ARDC’s .^ir I'orce 
I'liglit Test Center and the National 
Adrason- Committee for .Acronantics’ 
High Speed h'light Station in testing 
and derelnping nesv aircraft. 

Three of the radar systems will be 


located at sisoeially constructed stations 
and a fourth, a mobile station, svill be 
installed in a Luge dicsel-|io\seced 

Instrumentation radars arc being 
built by Rcercs Instrument Cnr)i„ sub- 
sidiary of Dynamics Corp. of America, 
at a cost of about Sl.250,000. Equip- 
ment is scheduled for dclisw next 
July, 

Dual Feathering Lines 
Go on Constellations 

Dual propeller fcathcTing lines for 
added safety will be installed on the 



, Symbol of Service 
to the Aircraft Industry 



Wright Ris50-E.A-2 engines which will 
|)owcr the Lockheed Model Ui49 Super 
Star Constellations will be delivered 
to Trans W'orld Airlines sometime this 
spring. 

The dual lines will lead from the 
propeller fe-atheting pump, located hc- 
iiind the lire wall, around the engine's 
twin Iwiik of C'lindcrs, to the prop 
gosemor that is mounted on the nose 
case, 

Shocilil cylinder failure destroy the 
integrity of one of the lints, the re- 
maining hose will supply the oil pressure 
(about 700 psi.) necessary to feather 
the propeller. 

A scries of check \ahcs will prc\cnt 
any loss of oil through the ruptured 

Tlie dual prop feathering lines are 
supplied by Resistoflex Corporation. 


OFF THE LINE 


A new series of Mechanical I'orcc 
Gages, capable of holding a maximum 
reading after the load has been temoyed, 
has been developed by T'hc Hunter 
Spring Co. 

The new gages are very similar to 
the company's standard Series D line 



(AW' Nov, 12, 1956, p. 64), har e maxi- 
mum load capacities of 50, 100, 150 
,nid 200 lb. 'llicy feature a single con- 
trol button placed abor e the dial, which 
allows the gage either to follow all 
load applications or hold the maximum 
load reading. 

Order for oxer SlJ-niillioii worth of 
clcctro-mcchanical actuators has been 
gi\en Air Associates by Lockheed Air- 
craft Corp. 

I'he units, designated M-4710M1, 
will be u.scd on Super Constcllah'ons 
as cow! flap actuators. 

Special missile loading truck-trailers, 
costing approximately Sll-million, «'ill 
be built for the US.AF by Kruchauf 
Trailer Co., under a sub-contract from 
Douglas Aircraft Conipanx . The trailers 
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Imagine 



circuit breaker 
ratings as low as 
0.010 amperes 


Heinemann Circuit Breakers — complete with your choice of 
inverse time-delay curves or instantaneous trip — are available in current 
ratinp as low as 0.010 amperes ... an important fact to 
remember when considering the protection of sensitive equipment. 

For even at a rating of only 0.010 amperes, Heinemann 
Circuit Breakers still provide fastest interruption of short circuits, 
retain their set trip points and carry rated capacity through 
any ambient temperature range, high or low. 
These exclusive Heinemann features are yours in any odd 
or fractional current rating you may specify . . . but 
only when you specify Heinemann. For complete details, send for 
the Circuit Breaker Engineering Guide, Bulletin 201. 
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FOR INSURED ACCURACY 
OF AIRCRAFT TEMPERATURE INDICATORS 


use tHe lewis 

81T26 

THERMOMETER 

TESTER 

A PORTABLE 
PRECISION 
MULTIPLEX 
INSTRUMENT 


USAF TYPE N3 TO Mll-T-7449 
fOK TESTING IKON-CONSTANTAN, COPPER-CONSTANTAN 
OR CHROMEL-ALUMEL THERMOCOUPLE INDICATORS AND 
ELECTRICAL RESISTANCE THERMOMETERS CA1/6RATED TO 
THE AN-B-fP OR AN-B-31 TEMPERATURE-RESISTANCE 
CURVES. 

FOR USE IN THE TEST LABORATORY ... OR IN THE AIRCRAFT 


the LEWIS ENGINEERING COMPANY 

naugatuck,connecticutj 



will be built at FrucliauFs new guided 
missile products plant in Los Angeles. 

A new oxygen regulator wliicli is 
smaller and costs half as much as com- 
pantblc regulators now on the market, 
lias been introduced by Scott Aviation 



Corp. The company reports that several 
major airfrauic manufacturers haie 
ordered the new, half-panel dilute: de- 
mand regulator for jet transport aircraft. 
'1 wo features of the unit ate; 'Hie 
■'nonnal-100%'’ switch prevents cockpit 
air from entering the reeulator to keep 
out am toxic fumes which might be 
present. .Also, the "cmcrgcney-ofT' 
.switeli prmidcs safety pressure to pre- 
vent leakage into the mask. Address: 
275 Uric St., Lancaster, N. Y. 

The Fireyc Kxplosion Extinguishing 
System will be iiisLilled in the fuel 
tanks of Lockliccd’s C-150 Hercules 
combat transport. The system detects 
incipient fuel tank fites-sueh as might 
be caused bi incendiary bullets— and 
disperses an extinguishing agent in the 
tank quickly enough to smother an ex- 
plosion before it can take place. The 
C-nO also uses the h'ireye Aircraft Fire 
Detection Systaii to monitor the four 
Allison turboprop engines which power 
the plane. Alanufaeturcr: Electronics 
Corporatio)! of America, I Memorial 
Drive, Cambridge 42, Mass. 

A compound of synthetic rubber 
blended w ith tar is now being laid in a 
1 i inch thick wearing surface over 400,- 
000 square lards of parking and mainte- 
nance aprons at Ilickham Ait I'orcc 
Base, Hawaii to protect the area from 
the dissolving cSects of jet fuels. 
Called Snrfa-.Acro-Scal/.. the rubber-tar 
mixture is mixed with stone and ap- 
plied hot. The p.iving. made by the 
Naugatuck Chemica] Oiiision. United 
Slates Kubber Co., is immune to any 
hvdraulic fluids and lubricating oils, 
as well as fuel, which may be s|sillcd 
on the aprons. Surfa-.Aero-Scalz has 
been extensively scrsicc tested at Air 
Force bases in such locations as Florida. 
Delaware. Maine and Labrador. The 
Hawaiian installation will use about 70 
tank cars of the material. 
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'^ICKER$. 


VICKERS 

INCORPORATED 

DIVISION or smir hand co»pom7ion 

ADUINISTDATIVE end ENOINSSRINO CINTfll 


PISTON TYPE 
HYDRAULIC PUMPS 

3 0 00 psi ... CONSTANT DISPLACEMENT 
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HOW DOES AMERICA COME TO "READY ARMS"? 


In an age of push-button warfare, turning de- 
fense needs into combat-ready realities is no 
simple matter. America’s answer is weapon sys- 
tems management — a team-up of a broad cross- 
section of the military and American industry 
to produce a complete weapon or combination 
of weapons. 

Typical is Project Sage air defense warning 
and control system— one of the Air Force’s most 
vital projects. This weapon system was con- 
ceived in response to an Air Force outline of 
specific defense problems. The development and 


production of the computer, heart of the system, 
were entrusted to IBM. 

This involved a dual role. One, building the 
computers; the other, planning for the complete 
weapon system. In doing this, the contribu- 
tions of many, many other companies had to be 
closely coordinated. 

The results? “Ready arms" for America with 
saved time, effort, expense. 

And here at IBM. we are proud of our con- 
tribution to weapon systems. 



IBM 


MILITARY 

PRODUCTS 


MANAGEMENT 



Ads Entice, Replies Rebuff, Survey Finds 


By Max A. Pape 

There is no legitimate shortage of 
engineers, jitdging by the way com- 
panies repiv to applications for engine- 
ering cmplovmciit. 

Inis is the conclusion of a group 
of 500 working and student engineers 
who cooperated in a survey of engineer- 
ing reemihnent teclmiqucs. 

We analyzed the replies to 105 legit- 
imate resumes submitted to companies 
advertising for engineen and we ended 
up confused and discouraged. 

We don’t feel there is a legitimate 
shortage of engineers at all, and wc 
base our observation on these facts; 

• Seventeen resumes were not acknowl- 
edged out of the 105 sent to companies 
.ill over the U. S. 

• Form letters were received in repIv 
to 12 of the 105 applications; some of 
the routine letters were not signed and 
sonic not even personalized to the 
extent of filling in the name and address. 

• Only 23 of tlie replies answered a 
specific question that had been asked 
in eacli of the applications. The 
remaining 55 that responded forwarded 
application blanks without answering 
the question, even when that question 
ivas about citizenship. 

• Only 14 of tlie responses were followed 
up by another letter, and all 14 were 
companies in the aircraft industry. 

Fifty actual applications for employ- 
ment wCTe completed and submitted 
for consideration. Of these 50; 13 
were not acknowledged; three asked 
working engineers {over 5 years’ experi- 
ence each) to take aptitude tests; four 
prospective employes received follow- 


through letters svritten by someone 
other than the original contact, with 
no reference made to previous contact 
or, in fact, to previous conespondence. 
Few Toilored Forms 
Of the 76 application blanks exam- 
ined, only seven were especially pre- 
pared for engineers. SLxty-eight out 
Ilf 75 application blanks were inade- 
quate; the wrong questions were asked 
and not enough space was proi’ided 
for education, work history, etc- 
Of 51 job offers (pending personal 
iiitervicn) three were downright insult- 



ing, two cast aspersions on the under- 
graduate school attended, one cast 
aspersions on the graduate school. 

From this survey have come other 
complaints and confusions. Large com- 

S nics with ses’eral projects compete 
r engineers as if they ss’ere individual 
companies. Instead of one overall 
recruitment coordinator to evaluate and 
place, wc ate expected to do our own 
cs’aluation. 

1 wrote to as many as five different 
projects of the same eoii.pany, received 
five different replies, five different sal- 
aev figures, was offered five different 
jobs. In some cases f was turned down 
bv four and considered eligible by the 
fifth. 

Had I not had clerical help in 
making my survey, 1 would have felt 
(as 500 interviewed engineers did) that 
one turndown meant my background 
was not acceptable to the company in 
its entirety. This must be as cos‘ly 
for the company as it is frustrating for 

Loeation Deception 

On the other hand, 1 answered ads 
placed by large companies spending over 
a million dollars a year in recruitment 
advertising. In One case, their strong 
pitch was that I could select my location 
and be placed accordingly. My resume 
elicited a form-letter turndown telling 
me my resume had been circulated to 
all company projects. But when I 
sent copies of that same resume to three 
projects of that same company, I 
received three job offenl 
Another complaint; applications were 
sent to specific companies because of 
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ENGINEERS .. . PHYSICISTS 

Mew opportMhities 

at MOIDPOIA 

YOUR CHOICE OF 3 LOCATIONS 

New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages — your opportunity 
to get in on the ground floor of a swiftly expanding com- 
pany. You’ll enjoy working in these modern laboratories 
. . . with liberal employee benefits, including an attrac- 
tive profit sharing plan. Salary levels are open and 
commensurate with ability. 

POSITIONS AVAILABLE iNi two-way communications • missile elec- 
tronics • radio & TV {color) • weapons systems • computer application 
& design • transistor research & production • microwave systems 
• servo-mechanisms • physical chemistry • metallurgical eng. • field 
eng. • electronic sales eng. • drafting, design, & layout • aerophysics 

PHOENIX, ARIZONA 

Outdoor, relaxed living the year- 
round, with lots of room to grow 
(on the job and off i in this land 
of sunshine. 


SEMI-CONDUCTOR DIVISION 

Uirite to: Mr. V. Sorenson, Dept. 6 

5005 E. M 


RIVERSIDE, CALIFORNIA 

Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes. 
There’s room to grow and more 
fun in River.side. 


I, Dept. Q Box 2072, Riven! 


CHICAGO, ILLINOIS 


, Colif. 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “big city” advantages — 
cultural, social, and educational. 



4501 Augusta Blvd., Chicc 
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their location. On intenaew wc found 
the job we wanted was in another part 
of the country entirely. Since location 
is a strong point in recruitment adver- 
tising, what happened to truth in their 

Of the^ 300 engineers intervicwc'l. 
more than 200 said they wouldn’t 
answer an ad giving a box number; mote 
than 200 said they wouldn't want to 
work for a eompanv that stresses its 
size because they’d get lost in the 
shuffle. 

It was unanimously agreed by 500 
engineers and 200 students that, while 
wc tnjov tlic beautiful brochures, we’re 
not taken in by them. Opinion of a 
C(imp.iny is based on the way the per- 
sonnel department handles applications, 
witether they answer specific questions 
and whether tlierc is any indication 
that tlic personnel department works 
with tlic engineering staff. 

What Engineers Want 

’I'licse are tlie things that are con- 
fusing us, the things we don't like. 
Hut there are many things we do like— 
at least 500 of us do-and we arc 
further confused because they aren't 
being used, 

• We like long distance telephone calls 
to clear up puzzling questions. 

• 5V'e like personal letters that answer 

o W’c'd like our transportation and 
espen.scs for interviews to be paid for 
ill advance, or at least arrangements 
made with an airline for charge accounts. 

• like it when companies talk our 
language. Of mote than 900 ads scru- 
tinized. only three were written by 
and for engineers. 

o We prefer to work for companies 
with engineers in administrative posi- 
tions because we feel that with engineers 
ill charge there is less chance of waste 
Ilf engineering talent. Students partic- 
ularly want to work for an engineer- 
managed eompanv so they can get 
.iimincl the bugaboo of being held in 
intern positions. few companies 
mention “engineer management’' in 
their ads. Most of them don’t. 

Other Engineering Lures 

We've all bad "ne plus ultra” thrown 
at us from all angles, and of course 
we're interested in location, climate, 
housing, good schools, company-spon- 
sored educational programs, etc. But 
there are other wavs we can be lured, 
and wc'tc surprised that they haven’t 
been tried. 

Instead of a large, taxable salary, 
couldn't wc get a small taxable sala^, 
and a large, non-taxable pet diem? 
Couldn't wc get company automobiles 
for priiate use? Profit sharing? Stock 
purchase plans with company matching 
onc-for-two, or onc-for-ten, or one-for. 
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The California Division of Lockheed has a special problem. It doesn't limit itself to a few types of 
planes. It develops virtually all types-cargo and commercial transports, extremely high-speed 
fighters, radar search planes, jet trainers, patrol bombers and others still classified. And it takes a 
constant flow of new design ideas to feed this ever-expanding program. 

Do you have new ideas 7 They'll gel atlenlion at Lockheed. Your future relationship with us is 
certainly worth exploring. Perhaps the most convenient method for you to lake in contacting us is to 
write. E. W, Des Lauriers, Manager, Professional Recruiting, or send in the brief resume form below. 


California Division 

Lockheed 

Aircraft Corporation, Burbank, California 

p. s. Aircraft experience is not necessary 
to join Lockheed. It’s your engineermg 
training, experience and ability that count. 




100 (depending on market value). 
Retirement plans are fine, but we feel 
a really progressive company should tell 
the world that retirement at 65 is not 
necessarily automatic. (If a man's 
profession is in demand, he shouldn't 
be forced into unwanted leisure). 

NVe'd particularly like to feel that a 
company's left hand knows what its 
right hand is doing. In boasting Ae 
cffectirencss of magazine advertising, 
companies put in writing; “Received 
100 replies to our ad and hired 10 

llneincers would like to say, "Re- 
ceived 10 concrete offers with a min- 
imum of fuss and accepted one ” But 
we're not always given the opportunity. 
\\'e're turned rfown at one project 


without anv reference whatsoever made 
to another, A home office says "no” 
and individual projects say "yes;” 
resumes aren't acknowledged, questions 
aren't answered, locations are switched 

Of the 500 engineers and students 
who were interviewed, almost all of 
[hem said they'd like to be 10-year-men; 
they'd like to select the right company 
flic' first time and ten years later, be 
working for the same company in an 
adsanced position. This is onlv possible 
if we can shop around carefully before 
we take job number one. If we can't, 
we take whatever is offered, and shop 
around a vear or two later, [hereby 
costing the company a great deal more 


Some Engineers Tnrn to Unions 
As Answer to Their Discontent 


Engineering unions claim 60,000 
members nut of the nation's 500.000 
uiginccrs. according to a recent studv 
by the National Indiistri.il Conference 
Hoard. 

To find the seeds of discontent which 
•irc dtising "unorganizablc profes- 
sionals” into organized trade unions, 
file board questioned company execu- 
tiscs. engineering union officials. Engi- 
neering societies and individual engi- 

"'^cLcf compKiintswcre: 

• Profe.ssitmal status 

• Lack of individual treatment. 
Engineering societies and unions dis- 

•igiccd about the solution to the engi- 
neer's problems but, in general, thev 
agreed about what the problems are. 
l lic societies s.iy dissatisfaction stems 
from tlie disappearance of the personal 
iclationship hetviccn engineer and em- 
ployer and tlic consequent impersonal 
treatment of tngineets. The solutions 
they .suggest arc; 

• Recognition as part of managcinent 

• Less frequent assignment to jobs re- 
quiring little engineering abilitv. 

• Classification with professionals rather 
than non-professionals. 

'Hie engineering societies believe 
unionism is incompatible with tlie en- 
gineer’s professional status. They point 
nut tliat employers can improve em- 
ployment standards. 

Tlic unions belieae that unionism 
is an answer which offers specific solu- 
tions to the engineer's problems. They 
report that engineers ate joining unions 
to regain lost professional status. 

A widely reported complaint bv en- 
ineers is that the income differential 
etween engineers and hourly wage 
earners is disappearing, Otte of the 


most important reasons for this is th.it 
the latter ate organized. 

A somewhat similar compLiint is 
that the income gradient between 
newly hired engineers and cxi>erieneed 
engineers is not steep enough. 

'I his i.s because the frenzied coin- 
|H.'tition for engineering graduates leads 
enmpaiiies tn offer attractisc starting 
-vilarics taken from moiicv whieli wnuld 
ordinarily go for pay raises. Highly 
colored adsertisements for engineer- 
ing help by aircraft companies are 
blamed for making engineers discon- 
tent with tlieir jiiesent jobs. 

In its rc|Kjrt tlie board ontUned the 
Ixickgromid and extent of engineering 
unionization. It listed three tyiies of 
unions which engineers are joining. 

• Indcjicndent professional unions such 
as the Engineers and Scientists of 
.America. These unions claim 30,000 
members. 

• Semi-professional unions such as tlic 
•American I'edcration of Teclinical En- 
gineers, .AI'L-CIO. nicy claim over 
15.000 members. 

• Pcoduetioii workers' unions snclr as 
United .Automobile Workers. United 
Steel A\'orkc:s and the International 
Union of Electrical Workers. They 
claim a substantial nimihet of profes- 
sional caliber engineers. 

Air Kruise Starts 
Gombiiiation Serv ice 

Izindon— .A new combined bus, ait 
and rail senicc linking England witli 
Trance. Spain and Italy has been an- 
nounced by Air Kruise. an independent 
British carrier. 

Kiiosvn as the Blue .Arrow, the serv- 
ice is to start in the spring. 

Passengers will trasel by bus from 
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Four-speed ectuator 

AiResearch two-motored unit provides automatic control plus an 
instantaneous manual override at the work end of its Air Data System 


During high-speed flight, where 
control is so delicate it is often by 
trim surfaces alone, immediate 
response under emergency condi- 
tions is of critical imporlance. The 
actuator shown allows immediate 
pilot override of the automatic sys- 
tem without any disconnect activity 
or mechanical clutching device. If 
necessary any one of four speeds 
may be instantaneously selected. 


The unit operates with complete 
dependability at ambient tempera- 
tures up to 300°F. 

AiResearch actuators operate on 
split-field or permanent magnet DC 
motors, on AC servo motors or on 
single-phase, two-phase or three- 
phase AC motors. 'They can supply 
feedback signals to the control and 
be provided with neutral position- 
ing and light-switches. 


We are now engaged in the de- 
velopment of Air Data Systems of 
all types, assuming full system 
responsibility. Because we manu- 
facture the entire system, Including 
transducers, computers and actu- 
ators, you are assured of the utmost 
in system compatibility. 

Outstanding opportunities for 
qualified engineers. K'rite for infor- 
mation. 



AiResearch Manufacturing Divisions 


45. Calijorma • Phoei 
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The 20th Century’s most challenging 
opportunity for the creative engineer. . . 

Automatic Control Systems 

for tomorrow’s needs and hypersonic speeds 


Ten \cars ago-when AitonETICS 
began ils work — jiiiles-per-hnur 
ihinking had to be abandoned. The 
task of developing guidance and eon- 
Iroi svslemf for the Air Force SM-04 
Navaiio Intercontinental Missile 
demanded engineers who eould 
design, manufacture, lest and produce 
ill (fumnity automatic controls that 
would operate in environments and 
at speeds never before experienced. 

Today— heeause of its proved abil- 
ity to convert ideas into engineering 
fact— AlTO-XETics is one of the few 
organizations in the world with a 
unique stockpile of experience in 
information processing. inertial navi- 
gation. night controls, armament con- 
trol SA steins, computers and other 
automatie control systems. 
MINDPOW'ER AND FACILITIES 

The projects we are pursuing at 
AuTONETics call for extremes in 
iniiidpower and environmental 
facilities. 

We have the facilities... among 
them a new Autonavigation building 
where each cubic inch of air contains 
fewer than 6 dust particles . . . where 
temperature variation is held to plus 


And we have a Flight Test Section 
second to none. 

The mindpower— frankly, we'd 
like to find more of it. 

IF VOrRE THE MAN WE’RE 
LOOKING FOR... 

YOU have knowledge, enthusiasm and 
imagination— tempered with judg- 
ment. You’re both research and pro- 
duction-minded —a dreamer and a 
doer at the same lime. At every level 
of experience, you’ll have an oppor- 
tunitv to conceive and activate an 
idea. Then prove it — a better way! 

And you’ll do it in a management 
climate that stimulates personal 
growth — and rewards it with tile 
responsibility, professional recogni- 
tion and material benefits limited 
only by your own ability. Your own 
academic stature can be constantly 
enlarged by our Educational Refund 
Plan ...and some of the nation's finest 
universities are nearby. 

^ rile today for full parlirular.s. If 
you’re the man we're seeking we'll be 
glad to arrange a personal interview 
where you are now residing. 

Vt rite ; Mr. A. Brunetli, Autonetics 
Engineering Personnel, Dept. 911. 
l-.AW, Box AN, Bellflower. Calif. 
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Model 12-C in Austrolia 

Hiller Model 12.C helicopter attracts cnnsidnabic attention from aboriginal children on its 
first visit to Amtnilia's Cape York Peiiinsnla. Copter belongs to 'I'laiis-.Austmlia Airlines 
and was chartered for mineral search work ibaiixitc). Photo was taken at a mission station 
on the distant Cape. 


London to Fenyficld, bv ait from Fer- 
ryficld to Lyons, France, and then to 
their destination by rail. A trip to Nice, 
for example, will hike 12 lir. at a round- 
trip fate of S6 dollars. 

A similar service by Silver City Ait- 
wavs link London with Brussels and 
Paris. 

Helicopter Pool for 
Australia Suggested 

Melbourne— The Australian subsidiarv 
of Bristol Aeroplane Company has sub- 
mitted a scheme to create a special heli- 
copter pool to meet cme^ency and 
national development requirements in 
Australia. 

Tile detailed scheme was submitted 
to federal and state go'cmments. 


Bristol is suggesting an initial purchase 
of six Bristol Sycamore or similar heli- 
copters to be used in air-sea rescues, 
anti-flood work, bush fire control as well 
as national survey and developmental 

Tlie report suggests that the schcnio 
should be managed by armed services 
or airline companies. 

.Also suggested is a "national air 
guard" to man the helicopters with per- 
sonnel contributions from armed serv- 

It is believed the federal gosemment 
is unlikely to consider the scheme in 
Ihe near future, altliough tlie success 
obtained by airline operators with their 
experimental helicopters will lead to 
additional foreign orders in 1957, and 
the government will sanction the new 
purelinses and allocate foreign exchange. 


ENGINEERS 

APL-An Oi'ganlzacion 
Of And For Technical 
Men And Scientists 

The Applied Physios Laboratory, 
(APL) of the Johns Hopkins Uni- 
versity is an organization of and 
for technical men and adentists. 
APL is organized on a horizonal 
basis; responsibility and authority 
are given in equal measure. Scien- 
tists and technical men occupy all 
decision-making positions, because 
our only objective ia technical prog- 

Because of ita predominantly pro- 
fessional character, APL has kept 
in the vanguard, having pioneered 
the proximity fuze, the first super- 
sonic ramjet engine, the Navy’s 
Bumblebee family of missilea which 
includes the TERRIER, TALCS 
and TARTAR, and ia presently at- 
tempting break-throughs on sev- 
eral important fronts. 

Occupying a site equidistant from 
Washington, D. C. and Baltimore, 
Maryland, APL's new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 
those of other RAD organizations. 

OPENINGS EXIST IN: 
DEVELOPMENT: Stability and 
control analysis; ramjet engine de- 
sign; preliminary design and wind- 
tunnel testing. 

RESEARCH: Interference and heat 
transfer phenomena; internal aero- 
dynamics; hypersonics, turbulence, 
shock wave phenomena; combus- 


Write for complete information. 
Your letter will be answered per- 
sonally, in detail. 

Write: Profeetiovat Stuff Appoint. 

The Johns Hopkins Universi^ 
Applied Physics Laboxatoiy 



Barougan in Algiers 

Modified French air force Ouuault Omsgan, which the French call "Baroiigdii." lends 
at Telcrgma Air Base in Algeria with tail cliute. The Bacoirg-an is equipped with diul-lype 
low pressure tires and the tail chute foe getting in and out of rough fields. It has four 
20 mm. cannons and can carry two SOO lb. bombs or eight rockets. 
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WHAT'S NEW 


Publications Received: 

"The Aeioplanc" Pieforia] Review— by 
the Stall of "The Aeroplanc"-Pub. by 
Temple Press Ltd., Bowling Green 
Lane, London, L.C. 1, Kiigland. Ap- 
prox. 51.05. 

Two-hundred and eighty of the best 
photographs that "The Aeroplane" has 
published during the past year are ct)l- 
iected with text to present a unique 
pictoriiil review of the aeronautical 


.Sectional Properties of the Circular 
I'ractions-by Monroe Ames— Pub. by 
Kxposition Press, Inc., 386 Fourth 
Avenue. New York 16, New York. 
55.00; 27pp- 

A handwok for aeronautical, struc- 
tural, and mechanical engineers con- 
taining tables which show the values 
for every five degrees of are for the 
three figures which can be designated 
circular fractions; the sector, the seg- 
inent, and the fillet. 

I hrce-Dimciisional Flow in Axial-How 
rurboniachincry— by L. H- Smith, Jr.- 
Available from Office of Tcchniral Serv- 
ices. U. S. Department of Commerce, 


Washington 25. D. C., order PB 121- 
489, $.50; 14pp. 

This is Volume II in the series show- 
ing means of prescribing blade shapes to 
give the desired flow distributions in 
axial-flow turbomachinerv. Volume I 
(PB 121052), 140pp„ $3,50, is still 
available from OTS. 

Civil Air Regulations in Plain English 
for All Pilots— by Sam R- Hamilton— 
Pub. by T. S. Denison & Company, 321 
Fifth Avenue So.. Minneapolis 15, 
Minnesota. $3-00; 95pp. 

Specifically directed to the needs of 
airplane pilots, student, private, and 
commercial, this book is not a reprint 
but a detailed explanation of the visual 
flight rules that have been established 
bv the Civil Aeronautics Administra- 


Ryetson Steel Data- Prepared by Joseph 
T. Ryerson & Son, Inc., Box 8000-^ 
Chicago 80, HI., and available from this 
address at no charge. 256pp. 

The revised edition of this pocket- 
size data book gives helpful informa- 
tion on machining and fabricating, 
specifications and tolerances, weights 
and dimensions, elements and safe loads. 

"Proceedings of the RETMA Sympos- 
ium on Reliable Applications of Elec- 
tron Tubes”-Pub. bv Engineering Pub- 
lishers, GPO Box 1151. New York 1, 
New York- $5.00; 105pp. 

Nineteen experts present papers and 
discussions on such subjects as "Keved 
Phase-Sensitive Demodulator,” "De- 
sign of a Reliable Flip-Flop,” and 
"Series String Applications." 

Flying Clubs Do Pay Off-by Jim 
Ottney, Peg Williams, and Ernie Stad- 
vec-Availaole from ESSCO. 1654 Idle- 
wood Avenue, Akron 13, Ohio. $1.00; 

20pp. 

Based on the experience of one of its 
authors, this booklet is a complete guide 
to the formation and operation of fly- 
ing clubs. 

ASTM Standards on Zinc-Coated Iron 
and Steel Products— Sponsored by 
ASTM Committee A-5 On Corrosion 
of Iron and Steel— Published by the 
American Society for Testing Materials, 
1916 Race Street, Philadelphia, Pennsyl- 
vania. $2.25. 136pp. 

This publication is intended primarily 
to present in a convenient form for 
reference the various ASTM standards 
and tentative methods for test and 
specifications pertaining to metallic 
coated iron and steel pr^ucts. 

Manual of Consulting Practice for 
Mcclianical Engineers- Prepared bv the 
Committee on Professional Practice of 
Consulting Engineering of the Ameri- 
can Society of Mechanical Engineers 


I 

AERONAUTICAL 


INTERESTING 
APPLICATIONS 
IN FLIGHT RESEARCH 
OF WORLD FAMOUS 
SPERRY EQUIPMENT 


ENGINEERING TEST PILOT 


UTILITY PILOT 

Commercial and instrument ratings required. / 
first pilot time. Seoplane rating desirable. 


FULL EMPLOYEE BENEFITS 
RELOCATION ALLOWANCES 
APPLY TO MR. R. STEWART 

SPERRY 

GYROSCOPE CO. 

MdcArthur Field 
Ronkonkoma, L. I., N. Y. 
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McDonnell Demons Refuel Aloff 

First test of iie«' lii-flight "buddy’* refueling system developed bv Bccch .\ircrqft Corp. for McDonnell ,\ircraft Corp. is shown neat 
St. Lxmis. For refueling of modem jet Rgbfers at iiigh speeds and .iltitndes. unit nndcr F3H-2N fnseiage is 22*ft. long extemally 
mounted tank equipped with a self-contained liydiaulic system cairablc of pumping fuel at a rate of 200 gal. pci min. Fuel is 
transferred through a flexible steel hose which Trails some 50 ft. behind the tank. Hose wns develnjicd and built by .\frcraft Com- 
ponents Division. Dunbar Kap|ile, Ine.. Batavia. III. ft's a flexible cimvoinfed thin-wall stainless steel tube reinforced with a sheet of 
braided wire, designed to be wrapped within bink, yet offering minimum flow restriction- Nas-y’s "buddy" concept of inflight refueling 
was exclusively revealed by Aviation Week (Mar. 1-f, 1955, p. 88). 


and available from .ASME Order De- 
partment, 29 West 59th Street, New 
York 18, New Y’ork. $1.50; 14pp. 

Pioneer Educator in the Air Age-Pre- 
pared by the Daniel Gu|gciihcim 
School of .Acromnitics. New York Uni- 
versitv. College of Fnginccring. Univer- 
sitv Heights 53. New York. 59pp- 

Commemorating the 30th anniver- 
sarv of the Cuggcnheiiii School of -Aero- 
nautics. this booklet presents an enter- 
taining and informative history of its de- 
\clopmcnt. 

1956 Supplements to Book of AS’l'M 
Standards-Piib. by the American 
Society for Testing Materials, 1916 Race 
Street. Philadelphia 3. Pa. In seven 
p;irts, $4-00 each; S28.()0 for the set of 
seven which arc as follows: 

Part 1. Ferrous Mctals-440pp. 

Part 2. Non-Fcrtou.s Mctals-360pp. 

Part 3. Cciiient, Concrete. Ceramics, 
Thermal Insulation. Road Materials, 
Waterproofing, and Soils— 500pp. 

Part 4- Paint, Naval Stores. Woods. 
Sandwich Construction, Bnilding Con- 
structions, Fire Tests, A\'ax Polishes- 
230pp. 

Part 5- I'ucls, Petroleum, Aromatic 
Hydrocarbons, Engine Antifreezes— 
520pp. 

Part 6. Rubber, Plastics, Electrical 
Insulating Materials- 580pp. 

Part 7. Textiles, Soap. W'atei, Paper, 
.Adhesives. Shipping Containers, Atmo- 
spheric Analy.sis— 220pp. 

The lATA P'acilitation Policy Manual- 
Issued by the International .Air Tran.s- 
port AHOciatioii. 'I’crminal Centre 
Building, Montreal 3. Canada- 230pp. 


Bcing distributed to the facilitation 
personnel of lAT.A member companies, 
the m.amial is a world wide reference 
on ways to cut back red tape regulations 
affecting passengers, shippers and air- 
lines alike. 

Techniques for Making and Projecting 
Stereoscopic Slidcs-hy C- W. Kendal 
and W', II. Richards-.Available from 
OTS. U- S. Department of Commerce. 
Washington 25, D. C-. order PB 121- 
282. Sl.OO; 35pp. 

Alignment Testing— by K. J. Hnnic— 
Pub. bv Engis Equipment Co.. 451 
South Dearborn Street, Chicago 5. 
Illinois. 8pp. 

Patent Notes for Engineers— bv C. D. 
Tuska-Pub. by MtCr.iw-lIill Book Co.. 
350 West 42nd Sircct. New York 36. 
New York. $4.00; 192pp. 

Proceedings of the High Temperatnre 
Symposium Sponsored by the Univer- 
sity of California and Stanford Research 
Institute— Available from the Public 
Relations Dcpartmoiit, Stanford Re- 
search Institute, Menlo Park, California. 
$5-00; 218pp. 

Thunderbirds-bv Jack W'illianis-Pub. 
bv Republic .Aviation Corp., Kiinning- 
dalc, Long Island. N. Y. 

The story of the origin and operations 
of the USAl"s 5600th Air Demonstra- 
tion team kiiosMi throughout the world 
as the Thunderbirds, one of the finest 
|)rccision flving teams in the history of 
av iation. AVritten by the son of Marine 
Corps Major "Al" W'illiams. this pri- 
vately published volume is well illus- 


trated wTli fliglit and ground pictures 
and diagrams detailing the 'lliundcr- 
birds maneuvers with their Rcpublic- 
bnilt straight and swcptwiiig F-84 air- 
craft- 

"Higii Temperature— A Tool for the 
I'‘uturc"-i'ub. by Stanford Research !n- 
stitutc, Menlo Park. Calif. Available 
from the Public Relations Department 
of Stanford Research Institute, \fcnlo 
Park. Calif- $5-00 postpaid; 218pp. 

Tire High rempetature Symposium 
was jointly sponsored by Stanford Re- 
search Institute and the University of 
California. The three-day meeting, held 
on the campus at Berkeley. June 25, 26. 
and 27. attracted approximately 600 
delegates from throughout the Onited 
States and several foreign countries, 
lire conference dealt more broadly witli 
the different phases of high tempera- 
ture research than any previous confer- 

Somc 56 speakers participated in the 
tlircc major categories of discussion— 
namely, mctliods of reaching high tem- 
peratures. materials suitable for high 
Icmpcr.itutc use, and processes occur- 
ring at high temperature. 

.kSTM Methods for Chemical Analysis 
of Metals— Pub. by the American So- 
cietv for Testing hl.itcrials, 1916 Race 
Street, Philadelphia 5, Pa. $8-00, cloth 
cover: 640pp. 

Hie 1956 edition of this book is the 
first complete revision of khe volume 
since 1950. It is essentially a part of 
the Book of .ASTM Standards and con- 
tains all ASTM methods for chemical 
analysis of ferrous and non-ferrous 
mct.ils and alloys. 
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EWB-22 bolt it sntiraly new. Exlema! wrenching head wilh increased 
bearing area permits greater loading without indentation of bolted 
surface. New Hi R thread form, generous fillet under head, smooth 
overall surface increase tensile and fatigue strength. The EWN-22 
locknut was designed with characteristics specially suited to the boll. 



Build stronger, safer, 
lighter airframes 
with new SPS Hi Psi 
aircraft bolts 

Conventional bolts were not strong enough to fasten 
jet-age aircraft now on drawing boards. So Standard 
Pressed Steel Co. discarded obsolete fastener con- 
figurations, materials and production techniques and 
designed a new high-sirength bolt— the Hi Psi 
EWB-22 — which is the strongest bolt made to 
this lime. 

Compared with conventional 160.000 psi bolts like 
the MS 20004 Series, the SPS EWB-22 has 38% 
greater tensile strength and, at 8 million stress cycles, 
up to 90% greater fatigue strength. These qualities 
make it feasible, in most cases, to replace a standard 
MS 20004 Series bolt with an EWB-22 of the next 
smaller diameter. The benefits from use of the 
EWB-22 — in increased structural strength and secu- 
rity and in reduced weight— are obvious. 
Concurrently with the development of the EWB-22, 
SPS produced the Hi Psi EW'N-22 locknut to com- 
plement the bolt. It is a high tensile strength self- 
locking nut with a 12-point external wrenching 
surface. It makes possible the high wrenching torque 
needed to preload the EWB-22 to the greatest 
advantage. 

Along with Hi Psi EWB-22 bolls and EWN-22 
locknuts come other new additions to the complete 
SPS line of threaded aircraft fasteners— PLI-22 pre- 
load indicating washers, simple mechanical devices 
for accurately preloading the new high strength bolls. 
For detailed information about these products— 
or about your special aircraft threaded fastener 
problem — write us today, Aircraft Products 
Division. Standard Pressed Steel Co., 
Jenkintown 3, Pa. 

AIRCRAFT PRODUCTS DIVISION 


STANDARD PRESSED STEEl CO. 



EWB-22 is much stronger than convcnltonal aircraft bolls. These 
curves, «ilh ullimacc tensile slrengih in pounds plotted against boll 
diameler, shou that it is feasible to replace an MS 20004 bolt wilh 
an EWB-22 one size smaller. The EWB-22 is stronger in shear 
and in fatigue as ueli, 
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New Hiller 
Flying 
Platform 

A thrce-eiigiiied flying platform prototype 
has been built bv Hiller Helicopters under 
a S500.831 contract for tlic .Army. Most 
□bviom advance from the earlier twin<ii- 
gined version backed by the Office of Naval 
Research is a ring of airfoil segments 
mounfed below the fan stirmid. Ilicse ap- 
pear 111 be ganged together by a rigid spider, 
i’lans to use the filing platform as n trnop 
and supply carrier uoiild make It impractical 
to cuiitinue relying on weight shifting as a 
means of translational control. Deflection 
of dowiiwash by the new aiifoils may pm- 
vide a substitute. The pilot platfonn of 
the three-engined version is located liiglier 
above the fan and shinud. It retains the 
bungee cotd shuck absorbas of die earlier 
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Battlefield Entry for Navy-Marines 


Hillct XROE-1 entry in tlic Navy- 
Marine Corpi devign competition for 
a one-uiaii battlefield transportation 
and liaison helicopter can be assembled 
in 10 minutes in the field. 'ITiis is 
made possible bv using quick release 
pins to assemble the sections into 
which the helicopter is broken for 
tnm.sport. About nine pins arc used 
for this purpose. They are chained to 
lire appropriate sections to prevent their 
being lost, 

The XROE-1 is a con'cntional con- 


figuration witli a single two-bladed 18- 
ft. main rotor and a tail rotor for direc- 
tional control and stability, A small 
sers'o-rotor provides power for pitch 
control of tlic main blades and pre- 
sents ftcdliick of forces from the rotor 
to the control system. The tubular tail 
boom and the load-bearing ps'lon be- 
hind the pilot arc of formed and riveted 
sheet construction designed for low 
cost production. A liorizontal surface 
above tlic tail boom proiidcs extra 
longitudinal stabilih' in cruising flight 


and mav be used as a ground adjustable 

Wiiecl-less tripud landing gear arc 
eass to jiroducc, maintain and transport 
but eliminate the possibility of take- 
offs and landings with some transla- 
tional speed- 'Hiis would limit the 
altitude of the bases from which the 
XROE-i could operate as translational 
speed provides extra lift. It is reason- 
able to assume that a wheeled version 
is being considered to correct this short- 
coming. 
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bers of troops must be taught to fly it 
quickly and cheaph . Builders of both 
entries in the Bu.\ct competition pre- 
dict that Marines « ill be able to fly their 
aircraft with less than four hours of 
mstruction. The pilot's seat is shaped 
somewhat like a bicycle seat, indicating 
that the copter is not intended for long 

Hiller Expansion Due 
To New R&D Work 

Hiller Helicopters is predicting a 
contimiation in 1957 of the -10-60 ratio 
of research and dcielopincut work to 
production which was cstiblislicd in 
1956. and wliich has plascd a large part 
in the company's expansion. 

Leading R&D projects at Hiller’s 
Palo .Mto, Calif, plant arc: 

• A tilting wing, turbopro|) VTOL 
transport for US.\h'. 

• Further development of the ducted 
fan-flying platform vehicle for the Army. 
Stability and control systems for load 
earning sersions should draw special 
attention. 

A three-engined version is now fiving 
which will hover at 3.000 ft. 

• An Ait Force backed retractable 
rotor comertiplanc. 

• '‘Circnlation lift aircraft” such as the 
Karman-^'uan airfoil are being dis- 

Whilc Hiller's R&D work has been 
liirgch responsible for the company's 
recent expansion, approximately 60% 
of last scat’s SIO million gross came 
from production. 

In 1957. helicopter production will 
be cciitetcd around the 1I-23C and, 
beginning in the fall, the II-23D. The 
latter sersion incorporate a simplified 
transmission intended to increase time 
between oscriiauls to 1.000 br. Tliis is 
in line with the .\rms drive to increase 
:ivailabilitv and reliability of its heli- 
copter fleet. 

Executive Vice President Edward 
Bolton reports tliat the company hopes 
to disetsify by taking on sub-contracts 
for close tolerance work in the missile 
and high speed aircraft fields. 

Financiiiih, the company is unusual 
in the liclicoptcr industry because it 
is 70% privately owned and 30% gov- 
ernment owned. Industry average is 
cxaetlv reversed. 

Hiller recovery lias been steady since 
1953, when it almost went out of 
business, to its present strong position 
in the industry. 

It is tlie third largest producer of 
helicopters, working on 1-1 research and 
development projects under some 25 
contracts, with a 1956 gross of about 
510 million and a backlog of almost 
515 million. 

Recently, as President Stanley Hiller 
put it, the companv has suddenly 
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Assembled in 10 Minutes 


The XROE-1 weighs less than 250 
lb. and is intended to cacty a ISO Ib. 
man with a 60 lb. pack. It is powered 
lay a Nelson four evlinder. in-line op- 
posed, two-cycle, air-cooled gasoline en- 
gine inamifactured by Barniotivc Prod- 
ucts. The same engine is used in its 
lone competitor, the Gvrodvnc 
XRON-1 (.W Aug. 20, 1956;' p- 6i) 
coaxial rotor design. It was originally 
designed as an engine for powered 
gliders. Gytodync is known to be seek- 
ing II more powerful unit despite the 
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theoretical 10% load lifting advantage 
of coaxial configurations. In one of the 
two ptototvpcs, fuel is stored in a 
spherical ceil above the tail boom. 
Shape of the cell indicates that it may- 
be pressurized to eliminate need for a 
fuel pump. 

Richard I,. Peek, test pilot of the 
XROE-1, reports that it is st.ible by 
helicopter standards and easy to fly. 
This is essential to its mission of battle- 
field transportation, reconnaissance and 
communication. Relatively large iium- 


HAND-OPERATED clutch cnga|« rotor of tiny copter. Probably a friction clutch is 
















B ~\ J 


Eleven low-noise G-E tubes help Republic 
test planes for absence of radio interference! 


3 

With the aid of 11 General Eleelric CL-6299 
Ii>'> -iini»e. high-gain iriudea, Rcpublie Aviation 
I .■ir|)nraticin saves lime and costs when mon- 
itoring fighter planes for radio interference. 

The compact, 1-inch-Iong tohes are in- 
stalled in the sensitive SPA-224 Noise Interference 
Analyzer developed jointly by Applied Research Inc., 
Flushing, N. Y., and Republic. Using this analyzer, 
quality-control engineers activate one-by-one the elec- 
trical components of a plane, then read an oscilloscope 
to learn if there is any noise interaction with radio 
receiver, radio compass, or other electronic unit. 

Since the analyzer operates continuously from 225 


to 400 megacycles, monitoring covers some 20 fre- 
quencies at once. Formerly each frequency called for 
its own job of monitoring. Time saved by Applied 
Research Inc.’s new method is such that one hour’s 
testing at Republic now accomplishes what before 
took a whole day! 

The low-noise figure of the GL-6299 — under 5 db 
in 225-to-400-mc service — can give new capabilities 
to your equipment for testing, communications, air- 
navigation, radar, or other purpose. .Ask a G-E tube 
engineer to check your new circuit for application 
possibilities! General Electric Company, Electronic 
Components Division, Schenectady S, N, Y, 



^Y)gress k Our Most important '^oduct 


GENERAL 



electric 


"squirted out’’ in all directions in the 
Vl'O field. 

In 1955, after the Korean war boom, 
the company was almost forced out of 
business. It was losing money, was 
down to a three-months' backlog on the 
one ■'substandard" (it had been adapted 
for the militart on a tush hasist product 
they were making, the IM5.A helicop- 
ter. In a management crisis, Hiller 
came within one vott- on the board of 
directors of losing control. 

'llic coinpaiiy was uiidcr-financcd. had 
inadequate production facilities— sub- 
contracted 90% of its work— had let out 
'00 people, was ready' to let another 
500 go- 

W'ithout flic acceptance hv the mili- 
tan that would insure contracts to keep 
it alis'C through peacetime, Hiller Ilcii- 
co|jtets had to make major changes in 
its pliilosophs and operations if it w-as 
to surs'ii’c. 

Owing its success to date to its pio- 
neer work in VrO. the company de- 
cided to pioneer again, but to diversifv 
its c.sploratron. Hiller helicopters se- 
lected three \’TO arais to explore: 
ducted fans, tilt-wing ]3ropelk>pIatie and 
new s-ersions of their basic- product, the 
helicopter. 

.-\t the same time that the compam 
started sending out "exploring parties" 
into new areas. It set about tigntening 
up its home base operation, rebuilding 
and strengthening its management team, 
improving its financial position, ex- 
panding its production facilities. 

lb implement this progr.im the 
eompanv in 1955 cslablislied a separate 
division for advanced research, heading 
it up with I-'rank .A. Ilciletiiau. Maj. 
Gen., U-S. .\niiy (ret.) and formttlv 
Chief of Transportation, Department 
of the Annv. A new 10,0(10-sq. ft. 
building •adjacent to the main plant 
houses a complete laboratory and shop 
for construction of experimental 

Wliile Hiller’s strides in R&D have 
kicked off its strong expansion, the 
company is still |)rimaiily a production 
com|xim. Its SIO million gross last 
year w-as split 40-60 to R&D. 

Currently it is building the threc- 
pkiec H-25C, used for training, map- 
ping and reconnaissance bv the .Arms- 
and Xational Guard, Its commercial 
coimlcipart, the Hiller 12C. is used 
by private operators around the world. 

It expects to maintain the produc- 
tioii-RA-D ratio next vear, building 
volume in both. Important in 1957 
production will be the H-25D, which 
Hiller expects to start turniiis out next 
fall. 

lliis is the first helicopter designed 
under the .Army concept of lowering 
operating costs l>v extending major 
overhaul periods. The "D" will liavc a 
Lycoming 250-hp. engine and a eom- 
pfctely new transnii.ssion svstan and 


is designed for 1,000 hours service be- 

Kxecutive Vice President Kdward 
Bolton notes, "\Vc hope to achieve 
divcrsific-ation us products now in tlic 
R&-D stiigc arc ordered in quantity. 
.Also, we arc currently seeking sub- 
contract work for high tolcrana- parts 
required in missiles and high speed 
aircraft. ’’ 

Hiller li.is accomplished the 70-50 
ownership ratio by a faithful reinvest- 
mciit of earnings; the coin|>any has 
never paid a div idend and most stock- 
holders have been content vvitli build- 
ing their equity. 

'Ilic compimy has built towards be- 


coming an integrated plant until now 
it has some l.SO.OOO-sq. ft. of sixicc 
and does fi5% of its own work, keep- 

I lillci feels tliat tim move vv-as essential 
for survival of a small company in this 
brutally eom|x.-titivc field. He wanted 
the plant to be as flexible as possible, 
so that under minimum business con- 
ditions they can keep their work in 
their own plant, keep their employes 
working. I'hc company, for in.shmce. 
builds its own metal blades, blows its 
own c-anopics for the II-25 and 11-52. 
has made the plastics industrv take 
notice of its fiberglass work in both 
structural and non-structural parts. 


CHOOSE AIRWORK ^94 ENGINES 

Sears demand both quality and service after the 
sale. They find Airwork delivers both. 

NOW NATIONWIDE SERVICE! 

If you should ever have a warranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engine or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor, 
who will take care of you for us. 

VaU'RE SAFER WITH AIRWORK OVERHAULED CNOINES 

CLiVELANB 

ATLANIA-MUMI.HfWAEX 
ALEXANDRA 

Millville, New Jersey 
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By Robert Stanfield 

New York— Beech airctaft's new six- 
scren place E50 'Iwin-Bcinaiiza is a 
sinoDth-liandliiig. swift, top-perfonii- 
anec aircraft geared to higli-altitiidc, 
or cr-tlic-wcatlier flight. 

I'liglit eraluation br -\vi.viiON Wkkk 
sliowcd that F.50 iii.rtched or exceeded 
Beech performance and specification 
figures for all phases cheeked. 

Model F.rO incorporates two Lr- 
cniiiiiig GSOdSO-.\l.\6 horizontally 
opposed, six-evlindet supereharged cm 
giiics. .\l.\6s. 0.1011 of dSO cubic in. elLs- 
placcincnt, desclop 545 hp. at 5,400 
ipni. for takeoff; are rated 520 hp. at 
5.200 rpm. for maNimum continuous 

By comparison, the earlier D50, with 
its Lvcoming C2C6s. dcsclopcd 205 hp. 
for takeoff; rated 235 hp. for maximum 
continuous power. 

Twin Installation 

I'win installation of the .supercharged 
engines ss-as first tested on a Model 50 
four sf.irs ago. Lvcoming has run the 
A1A6 for 92 hr. at full takeoff poner 
with no damage iiiaicatcd at tenr-dowu, 
sccordiiig to a Beech re|)rcseutatisc. 
Present mcrlnuil time on the high- 
coniptession engine is 600 hr., but the 
company expects this figure to increase. 


Power plant system and cquipmcnl 
are automatic in operation. Engines 
arc equipped with Bendix PS1I-7BD 
pressure carburetors, with automatic 


Bob Stanfield 

.\s-iatiiiii 55'cek's Bob Stanfield leaiiied 
to fly in the pre-uar Civilian Pilot rrain- 
iiig program nf 19H1. Dining World 
«'ar II he flen C-46j. C-47s. C54s. 
C-874 and C-I09.S with the North .\t- 
lantic and India-China divisions of the 
.\ir Transport Command. 

Fntlowliig the war. Stanfield put in 
two years with I’jstem .Mr Lines and 
Northeast Airlines, firing donu-sticallv 
out of the New York area on DC3s. 
lX:-4s and Constellations. Before ioin- 
iiig NH.A he served tor six nmnths w ith 
the Atlantic Divi.sion nf MATS. 

Most of bis current firing is done 
rrith the .Air Force Reserre as an 
inslmclnr-pilot. 

Stanfield has logged over 4,000 hours 

|)orts. lie holds a cummerdal license. 

rating aitd is rated a Senior Pilot in 
USAF. 


altitude-compensation mixture control. 
Altitude cumpciisator inaintiiin.s fuel-air 
ratio at optimum, lii case of inalfunc- 
lion. niamial mixture control Icr crs may 
be used. 

Engine cooling system is autoinatic, 
ri.i exhaust augmentor tubes at back of 
nacelles. I'liigiiic oil temperature is con- 
trolled by thermostatic byp.iss ralvc in 
the oil radiator. Pressure gear primer 
button helps eliminate lead deposits in 
chamber bv squirting raw fuel into en- 
gine. 

Plugs arc platimmr pointed. 

E'O wing krariing at 7.000-lb. gross 
weight is 2V2 lb. 'sq. ft.; power loading 
at gross weight is 10.9 Ih. hp. Load fac- 
tor of SGs is designed to withstaird in- 
flight lo;ids of 28 tons. 

.Airplane used for our flight evalua- 
tion was N555B. Serial No. EIl-10. a 
factory demonstrator. Flying with us 
was G. -Allen Raines, Beech sales repre- 

Dry weight of airplane nitli optional 
equipment was 4,781 lb. With 1,200 lb. 
of fuel (200 gal.). 64 lb. of oil (8 51I.) 
and coinhincd passenger-baggage weight 
of 560 lb., the demonstrator E50 
grossed about 6,565 lb. before takeoff. 

Service ceiling of the Twin-BonaiiKi 
is specified at 24,800 ft., with 100 fpm. 
climb tcscn c. Single-engine .sers icc ceil- 
ing. with 50 fpm. climb icscne, is 11,- 


550 ft. .At 6,000 lb. gross, this increases 
to 15,000 ft. 

Taxi and flight characteristics of the 
airplane arc good. Large transparent 
areas, including grecn-tintcd .side win- 
dows, make for good visibility, h'rom 
either side of the cockpit one can look 
tCirrward and see the 'crtical stabilizer 
topped by rotating beacon. Rudder ped- 
als control nosc-wlicel steering, limiteti 

Tunis in excess, with deflection 45 
deg- either side of center, require com- 
bination of brakes and throttle. 

.At takeoff, manifold pressure is me- 
chanically set at 48 in., tpm. will hold 
to 5.400. Nose wheel is raised at about 
75 mph. 

Swift Acceleration 

The airplane went off smoothly at 
85 nrph., immediately reached singlc- 
ciigiiie speed of 90 mph.. swiftly accele- 
rated to 125 inplt. Riite of climb was 
2,000 fpm,. witli fonvard visibility re- 
maining excellent during the climb. 
Climb power was 42 in. manifold pres- 
sure, 5.200 rpm. At 8,500 ft. rate of 
climb ss-as 1.700 fpm., LAS was 125 
mph,; at 10,000 ft. 1,500 fpm., 120 LAS. 
Only minor trim adjustments were nec- 
essary during climb. 

Rudder pedal movement in the E50 
was advanced to give about | in. mote 


tras’cl, making for less tutlder pressure 
for same eontrol. 

This was done to compensate for 
the increased power of the E50 over 
the D50. 

.At 15.000 ft. lose! flight, with tem- 
perature 6 deg- h', carrying 52 in. Ml’ 
and 2.750 rpm.. the E50 hekl IAS of 
220 mph. 

.Airplane tiiiiuncd mit neatly for 
hands-off flight- Improscd lateral stabil- 
ity and control is ptos ided by anti-serx o 
action of aileron tabs- Right aileron tab 
is anti-sers’o only. Left tab has both 
anti-servo action when aileron is moved 


and servo action, operated by trim tab 
control for lateral trim. 

Propellers are llartzell three-blade, 
full-feathering and constant-speed- 
I'eathcring is ac-complished by pulling 
hack on prop control past the detent 
to limit of travel. .At 13,000 ft. it took 
about 12 see. for the right engine to 
fully feather. With 70% power on left 
cii|inc — 51.30 in- MP and 2.750 rpm. 
—airplane took one minute to decrease 
In 170 LAS; in two minutes fell to 158 
LAS; lield steady „t 140 IAS. Slow de- 
crease tunphasized clean lines of tlic 
aircraft. It was easily held by control 


FUEL SYSTEM SCHEMATIC 
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E50 Twin«Bonanza 


SPINNING 

WIZEEI.S 



DETRfllT CONTROLS CORPORATION 
CONTROL ENOINEERINO UNIT 

$60 fKOVIOCNCE HIGHWAY 
NODWOOD, MASSACHUSEnS 



AIRCRAFT GEAR 
CASE ACCESSORIES 




prcisurti until proper trim was effected 
tor liands-ufE Hying. 

Stall Characteristics 

ESO stall characteristics arc cxccption- 
allv good. SVarning light (laslicd .ibovit 
5 ni|)li. ahead of actual stall. .Mrplanc 
buHctcd well ahead of stall, .^t 11.000 
ft., gear and flips up, power off, a sfall 
w;is accoiiiplishcd at about 75 mph. 
With standard rccovcn. maxininm alti- 
tude loss was 100 ft. lailcral .stability 
was excellent. 

Stabilih' of F 50 was further evidenced 
in singlc<'n|iiic stall at 1 1 .000 ft., right 
engine out, 657f power applied, gear 
and flaps up. With aircraft triiniiied 
and with feet off nuklcr pedals, using 
aileron control onlv, the airplane pre- 
ccxlcd the stall by series of buffets. 
Warning light gave ample adrance no- 
tice. llietc was plenb of time for rc- 
coserv. loss of altitude «MS neglieible. 

Due to inherent cleanness, the E50 
will build up speed r.ipidh' dining dc- 

Caiition is required in use of 
throttles in a descent. M.ixinnnn dii ine 
Sliced is 270 niph. .\ftcr reaching 2.500 
ft. altitude, the airplane cruised at 1*30 
mpli. IAS using 60% power. 
Short-Field Take-off 

Short-field takeoff was initiated with 
20 degrees flaps. Brahes were held wliilc 
enginos were revsed. When brakes were 
released, aircraft accelerated quickly and 
was pulled off ill about >00 ft- Single- 


engine speed of 90 m|ih. was attained 
simultaneously with pull-off. 

Dnring .short-field landing, aircraft 
was dragged in. full flaps, coming oi’cr 
the fence at 80 mph. Slightly over 1,000 
ft. of runway was used. 

^■uc! consumption, svhich svill vary 
with HllP/cnginc and altitude, aver- 
ages slightly over TO gal. Tir. 

'Iliis is somenhat higher than that 
of the D50, but is to be expected with 
the new supercharged, high-compres- 

T.ink capacity of E50, including op- 
tional auxiliary wing tangs (25 gal. 
each) is 2T0 gal. Standard equipment 
includes two main tanks of -14 gal. each, 
two anxiliarv t.inks of 46 gal. each, for 
total of ISO g,il. 

Optional auxiliary tanks gise the E50 
a maximum range of 1,650 mi. For 

• Cruising range at 10,000 ft., with 65% 
of irower and I.AS of 212 mph. (no te- 
sen e). is specified at 1.040 mi. with 180 
gal. fuel: 1.510 mi. with 230 gal. 

• Maxinuini range, same altitude (no 
rcscrvcl with 42.2% powet and 169 
mph. l.\S is 1.280 mi. with 180 gal. 
(about 7J hrs. flying); 1.650 mi- with 
230 gal. (over 9j hn. flying). 

Optional equipment consisted of air 
conditioner, nose taxi light. Grimes to- 
biting beacon, somidproofing. auxiliary 
wing fuel tanks. 100 amp. gcnctator. 
pro|iellcr anti-icer, couch and Model-18 
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HERE'S WHY 


ARMCO 17-7 PH STAINLESS STEEL 

makes them lighter and stronger 



New RH S50 heat trealmeni for 17-7 PH creates outstanding 
strength-weight ratios at temperatures up to 900F. 


Properties like these indicate why Armco 17-7 PH Slain- 
less Steel is creating high interest among structural, power 
and accessory design groups from coast to roast. 

Uniformity Assured 

The new heat treatment for 17-7 PH makes it one of the 
strongest aircraft materials available, Minimum tensile 

assured of this basic uniformity in a wide range of gages 
and sises in sheet, strip, and plate. Armco 17-7 PH is also 
available in the form of bars, wire and billets. 
Fabrication, Heat Treatment Simple 
Fabricated in llie annealed condition. Armco 17-7 PH is 
readily formed, drawn and welded. After fabrication the 

ARMCO STEEL 
CORPORATION 

2626 CURTIS STREET, MIDDLETOWN, OHIO 
SHOTIELD STEEL DIVISION • ARMCO DRAINAGE S METAL PRODUCTS, INC. 
THE ARMCO INTERNATIONAL CORPORATION 


properties shown above are developed by the simple RH 
950 Iieat treatment. It consists of 10 minutes at 1750 P, 
air cool; —100 F for 8 hours; and 1 hour at 950 F. 
Armco 17-7 PH Condition RH 950 is already being de- 
signed into missiles and aircraft. It helps assure perform- 
ance according to design. 

You can gel complete information on Armco 17-7 PH 
Stainless Steel and ihe new RH 950 heal Ireatmenl by 
just filling out and mailing the coupon. 


j ARMCO STEEL CORPORATION 
j ze2« CurtiB SIrBBi, MlddlBlown, Ohio 
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type reclining chair (replacing standard 
rear scat), and card table. 

Optional radio-navigation p;ickagc 
"B" embraced Narco 1016 transceiver, 
ARC 1 >D Omni. ARC T20 Vlll' trans- 
mitter. Flite-Tronics CA.\ audio am- 
plifier, Narco 1016 antenna, iniero- 
plione and headset. 

Individual optional radio equipment 
included ARC Tspe 21 AOl'', l•'litc• 
I'ronics MB-5 m.irker beacon receiver. 
ARC I sD Omni (providing dual Omni 
installation), and Wilcox 700B glide- 
slope receiver. 

The demonstrator sve flew, with its 
optional equipment, sells for 5109,430. 
Beech anticipates sale of more than 
130 Twin-Bonanaas this vear, E50 pre- 
dominating, at average of S102.000 
I’.M''. St.mdard model, including night 
fl'ing equipment, landing lights, cabin 
heater and fresh air ventilating sys- 
tem, and fuliv automatic high-pressure 
o.xvgen system, costs SS8.000. 

To provide easy cabin cntranec. an 
stair-ts-pc step extends from the trailing 
edge of the right wing and retracts into 
fuselage henc.ith rear baggage compart- 
ment. Step is earned by a keyed tubular 
shaft supported in bearings so it mas- 
rotate in raisiii| or io«eriti|. 

Fully automatic, this step also mav 
be extended or retracted, when aircraft 
is puked, using a key-operated sssitch 
located on the right side of fuselage 
back of rear baggage compartment door. 


In automatic operation, the step svill 
retract nhcncser the right engine is 
started or right engine boost pump is 
turned on, as an up-circuit is energized 
b\ pressure switch in right engine fuel 
system when fuel pressure reaches 34 
psi- Step will automatiealh- extend 
nhenever right engine is slopped and 
boost pump turned eff. 

Shuuld the right engine be lost in 
flight, cxieiisiun circuit is routed 
through landing gear safety switch. 
Right main strut must be eomptessed 
by weight of airijlane before ste|) will 

Step Circuit-Breaker 

Best preeautionars measure, in event 
of right engine out in single-engine 
landing, would be to pull step circuit 
breaker. I'his would prexent step ex- 
tension in event of touclidomi folkmcd 
by cmer|cnc' go-atound. 

19csign of cabin door incorporates a 
new latching mcehanism, including posi- 
tisc visible inside lock and lalclics at 
top. back and bottom, fncludcd is 
iic«'-t>pc rubber door seal. 

Roomy cockpit is kesed to o|>cta- 
tion by one pilot. Ilowcs-cr, dual rudder 
pedals and tlirow-o\cr t\pc ailcron- 
clesiitor control arm allow for inter- 
changeable flsing- 

EsO's edge-lighted fuel system con- 
trols, as with the D30. ate patiel- 
moimted on left fii.sclagc sidewall. Two 


Ifalians Produce 
Personal Plane 

'I'sso-plaec ,\viainilano Palco I-’.8 private 
plane is designed for a tnji speed of 211 
mph. on a 135-lip. I.seouiing 0290-D en- 
gine. Normal cruise speed at sea level is 
slated b; the iiianiifacturet to be 186 mpli, 
'Ihc Kalcn F.8 takes ofl in approxiiiiateh 
sOO ft.: lands in about 450 ft. It has ic- 
tiacfablc triex'clc landing gear. Gross ueight 
is 2,540 lb. and emph- ucight is 1.012 lb. 
Service ceiling is given as 18,590 ft. and 
range with a half-hour reserve is 743 nii. 
.Uianiilaiio provides these dimensions: S|iaii, 
26.24 ft.; length. 21.22 ft. The F.8 is in pro- 
dnetion bv .\viainiLmo Costnizioni Acto- 
nauticlic, .Nfilan, Ihtly. 



engine fuel selectors arc recessed into 
tlic panel, xvhiclr embraces sebematie 
diagram of fuel svstem. Indix'idual fuel 
qu.intity gages, with lights, arc nsounted 
across top of panel, l-'out booster pumps, 
actuated b\- three-position switches, arc 
provided for each of tlie four fuel tanks. 

Bcccii recommends main t-anks for 
takeoff and landing, l-'ucl should be 
used from the mains for tlic first hour 
of flight to offset vapor returns from 
pressure carburetors, which return three 
gallons of fuel pet liour pet engine to 

Cross-feed svstem operates througli 
fuel selector valves pctmittiii| use of 
fuel from either auxiliarv tank to either 
engine. Earlier model D50 cross-fed to 
main tanks onh. 

.'\t far left of instrument p,incl. po- 
sitioned slightlv in from wall for casv 
accessibility, ate four toggle ignition 
switches, one for each magneto, plus 
two button starter switches. 

New shock-mounted, liingcd instru- 
ment panel mounts all iiistrimieiits ex- 
cept flic! gages and gear-position indi- 
cator. Fliglit instruments ate gtou|)ed 
according to S.AE recommendations, in 
front of pilot. Engine instriimcnts are 
centered :ibovc tbrnttic quadrant and 
radio p.mcl is mounted to rigiit of 
quadrant in front of copilot. 

Flap and gear switehes. witli safetv 
locking levers, arc positioned on oppo- 
site sides of quadrant. Irisfrnments and 
controls are casilv read and accessible 
from either left or tight scat. 

Trim-control wheels ate mounted 
under throttle quadrant. Circuit break- 
ers arc located in left and right siii)- 
panels below tlic instrument panel 
except for generators and landing gear 
motor, which arc mounted in the floor 
just ahead of pilot's scat. 

Edge Lighting 

Individual instruments feature small, 
hooded bolt lights- .Moiig with fuel 
p inel. the radio control panel and over- 
head light-contml panel arc edge-lighted. 

Indii'idnal rheostats also control light 
intensitv of engine and flight instru- 
ments, map liglits and cabin red lights. 

Tw in radio loudspeakers arc mounted 
in cabin dome. Pilot's ligbtwci|lrt Te- 
lex' headset, ear-plug tvpc, can 6c used 
as desired; it is des;gncd to reduce the 
level of outside engine noise. Headset 
is stowed in special compartment di- 
rcctlv below pilot’s left ann-rest. along 
with microphone and headset jacks. 

New, flexible glare shield sur- 
mounts instrument panel. Shock-al>- 
sorbent sbiekl extends about six inches 
from top of panel, is about one inch 
thick. 

Zc|) automatic, constant-flow oxvgcn 
svxtcm is standard equipment. Pressure 
regulator, on tear bulkhead, regulates 
flow. Larger orifices for pilot ;md co- 
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pilot give them twice as much oxygen 
as passengers. Lightweight Zep dispos- 
able tvpc masks are used. 

Emcigenev exits are ptns icled through 
windows adj.iccnt to passenger scats on 
both sides of aircraft. Quick-rcieasc 
mechanism precipitates fiill-init of c-ach 
window. 

I'lilK automatic hc.iting .ind ventila- 
tion system. thcrnmsIaticalK controlled, 
pros'ides heated and cold fresh air. both 
inflight and on ground. Svstem also 
has manual control for indiv idual prefer- 

Air vents arc set on bevel, at angle, 
for flexibility. 


Cold-Weather Starts 


Optional engine pre-heat system, lor 
eold-weatlier starts, consists of flexible 
ducts curmeelcd to heater disch.irge 
plenum which can be plugged into op- 
enings in engine nacelles. 

Six different seating arrangements al- 
low from four to seven-place cap.icitv'. 
Demonstrator carried tbrcc-placc front 
sc;it with tlircc-placc 6 ft. 10 in. Imiiigc- 
coucli and reclining chair in rear. 

Other arrangements include two re- 
clining chairs tear (positioned bv wid- 
gets). phis pilot's and copilot's se.it 
front, or one tlircc-passcnger tear seat. 
Two-place front seat inefudes vliding 
copilot’s scat, mennted on tracks, which 
gives casv ontrance to rear seats. \\'itli 
tlircc-scat front, scat adjacent to cabin 
door binges forward for acces-sibilitv to 
the rear. 

Two sc|ji!ratc baggage conipartmenls, 
provide 53 cii. ft. of storage space. Eot- 


starts when nose baggage door is 
More than 4,000 color combii 


in the rear 
1 of 300 lb. 
engine 

illations 
. Iiilc- 
ig, phis 


skin surfaces. Tlvis'is top]icd with I'ibcr- 
fhccling.'''mm^ 

sterv. Installation runs from nose to 
tear bulkhead. 

Nvhiii webbing scat belts, manufac- 
tured by Davis -Aircraft Products, Inc., 
arc colored to match interiors. Belts 
feature new, quick-rcicaso bticklc- 


Lycoming Engine Gets 
Three-Way Study 

An intensive tliTcc-prongcd studv bv 
Lycoming, .Aero Design mid the Civil 
Aeronautics Administration is in prog- 
ress to determine the cause of holes 
being burned tlirougli the pistons on 


Cesisna Sees Decline 

Cessna .Utetafl Co. believes that its 
bmincss aircraft volume msv decline 
somcnliat in 1957, .\ccotding to the 
company's reccntlv issued animal report, 
Cessna savs that it docs not expect lh:it 
the demand for the Models 172 and 182 
will hold the record levels of 1956- 
It also notes that sales of the light 
twin Model 310 "will prohablv dip" 
from the 1956 volume. Reason; Hie 
pent up demand for light twin aircraft 
has been largely surfeited by Ihc high 
V nhime ior the past cun|ilc of years. 


supercharged GS04S0-.A type powet- 

•Approxiinatciy nine cases of this in- 
cident have been reported to C.AA. a 
mcmbCT of that agency told .Avi.mion 
W'fuiK last week. lie emphasized, tli.it 
although the problem has resulted in 
siiiglc-ciigiiic forced landings, there has 
not been a single accident traceable to 
this cause. 

Lvcoming has Itviscd an .Aern Com- 
mander 6S0 supercharged business 
|)hme and is running an intensive flight 
test program to detcniiiiic niidct wTiat 
condition the jjrobicm occurs. Tlio 
engine inannfacturcr lias been ;mablt to 
duplicate the failure on a test stand. 

The problem appears to occur during 
llie cruise condition, the C-A.A spokes- 
man indicated, lie noted that the more 
soplnsticaled supereharged engine re- 
quires closer adherence to the manual 
for optimum opcralion than do previous 
less advanced models. 

.Aero Design & Engineering Corp. is 
also flight testing a Super 6S0 to deter- 
mine the possible cause of the piston 
burnout- 


PRIVATE LINES 


Kison-.Airworfc, Ltd.. England, ordered 
ils third Westland Whirlwind (S-33) 
lielicoptcr and placed an option for a 
fourth. 'Hie firm will use the new heli- 
copter to vuppicmcnt two it has chart- 
ered to Shell Petroleum Exploration Co. 

Royal Gull am|>bibian is latest busi- 
ness plane to have Safe I'liglit stall 
waniing equipment itistalled a.s standard 
factorv-inslallcd gear. 'Ibis brings to 
seven the mimhet of business plane 
manufacturers making the equipment 
standard. 

Executive pilot training facilities of 
I'light Safetv. Inc., LiCiiardia Eicld, 
N. Y.. arc expanded with opening of a 
branch operation at Houston .Municipal 


Airport’s old terminal building. New 
installation i« equipped w ith Link train- 
ers modified to iiicorporatc automatic 
aids, modern iusttuincntation and con- 
trol forces to simulate aircraft. 

A'an Dusen .Aiicraft Supplies acquired 
Eastern -Airmotivc Corp.. Richmond. 
\'a. and will operate the firm as its 
Southern Division. \'an Dusen contin- 
ues to operate its -Alexandria. Va., facil- 
itv to serve the Washington, D. C-. 


Three aviation scholarships have been 
established at Stephens College .Avia- 
tion Department. Columbia, Slo. -Ar- 
lene Davis I'light Scholarship will be 
awarded to a student at the end of her 
first vear. Ecnet.div to an applicant who 
has not taken flight training because of 
the cost; Dwane Wallace .Aviation 
Scholarship, given bv Cessna, goes to 
an outstanding first year student for 
flight stud' and the third scholarship 
lias been presented by Mrs. Olive Ann 
Beech, president of Beech Aircraft 
Coq).. to stimulate interest in aviation 

Infonnal indoctrination to Piper Tri- 
Pacer iv presented in pocket-size 32-page 
promotion booklet written and illus- 
trated by Bill Mauldin, acator of "Wil- 
lie and foe" World War II cartoon 
ch.iractcrs- Att.iclicd to the rear cover 
is a stamped, addressed card to Piper 
s.iles department requesting free demon- 
stration. 

Customer prospects arc invntcd bv 
Ipscii Industries. Inc., to visit its Rock- 
ford, 111., heat equipment treating labn- 
raton using the cnmpanv's -Aero Com- 
inaiidcr business plane at no cha^e. 
Guests .ire invited to brine along "prob- 
lem parts" for a (Ictaileu analvsis and 
procedures recommendation bv the 
iaboratory, 

.American .Airmotivc will spend 52 
million on a maintenance shop expan- 
sion program at Miami (Fla.) Interna- 
tional .Airport designed to service turbo- 
prop and turbojet powcrplants- Tire 
firm is currenth providing some S3.000 
weekly of line maintenance for Vickers 
A'iscounts of Cubaiia .Airlines and Brit- 
ish AA’cst Indies .Airvvavs. When the 
new btiildiii| is completed, in about 
nine ninnths. the m.iintcnance firm ex- 
pects to incrc.asc employment bv 300, 
bringing total to 1,200. 

Flight guide to Litin .America and 
the Caribbean Islands provides data on 
requited documentation, flight proced- 
ures. flight information, needed equip- 
ment. check list and various other valu- 
able tips. Write Flight Scmcc, Aircraft 
Owners &• Pilots .Assn.. AV'ashington 14, 
D, C. 
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Giazinini 
Xnstmunents 
Controls for almost 
every airborne 
application 

Whether single components or complex packaged 
systems, virtually all operational military aircraft 
(and civilian, too) use reliable Ciannini 

precision-crafted instruments and controls, 
When performance demands precision, specify 
Giannini products — they’re available for 
almost every airborne application. 



Giannini 


Engineering posUions 
minded young men at 


ncCIONtlULTS OFFICES: NEW TORN 1, N.Y., Einplil Slile ald|., CHIckEtl 
FORtlCN MIES OFFICES: lONOON W. S, ENCLANO. Giannini UmlteO, 31, Pa 


antva.,ANilimrS-S272 


G. M. GIANNINI & COMPANY, INC. • 018 EAST GREEN STREET • PASADENAi CAEIF. 
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Gains Reported in Avionie Reliability 


By Philip ]. Klass 

Washington-.\vionics equipment S\'S- 
tems «'ith "much improved rcliabil- 
itv" is now entering military scrr icc as 
a result of major gains made over the 

*”'l'liis cncour.iging report was made 
by James M. Bridges, kcviiotc speaker 
at last week's third National Sympos- 
ium on Rcliabilih- and Qualih Control 
in Electronics. Bridges is director of 
electronics in the Office of the .Assist- 
ant Sccrctar'- of Defense for Eiiginect- 

iiig. 

Examples cited by Bridges as cri- 
dence that industrs-mililat}' reliability 
pnigrams arc fiiialh beginning to pay 
off included: 

• Fire control svsiem— believed to be 
the one developed b\' Hughes Aircraft 
Co. for the F-102-has had mean time 
Isetwccn failure increased from three to 
IS limits during the past ve.ir. Despite 
flic fact that the sistcm has 4s.000 
pjits-inoic tli.m twice as manv as older 
Hughes systems-its mean time between 
failure is tlircc times greater. 

• .Airborne digital bomhing-naiigation 
coni|)uter dei cloiied by I.ibt.iscopc ivith 
10,000 parts-incliidihg 200 tubes, 96 
transistors and s.OOO diodcs-has op- 
erated for -150 hours, 12? of them in 
the air in tactical exercises, with only 
four f.iilurcs. Only one of these failures 
affected flight .n-ailability, according 
to Bridges. 

• One magnetron mamifactiircr has in- 
creased mean life bchi’ccn failures from 
■12 hours to more than 500 hours 
through iiiiprmed design and manu- 
facturing processes. 

• Transistorized multiplex telegraph set 
containing 570 transistors and 729 
diodes has operated oser 5.000 hours 
with only two transistor failures. 
Little Progress in One Area 

'Ilic one area \shcrc comparable 
progress has not been made, according 
to Bridges, is "in improi ing the policies 
and practices of procurement." fie 

"Emphasis on com|)ctitisc cost in 
the procurement of both development 
and production is still a major deterrent 
to nntainiiig real reliability in military 
electronic equipment. 

"It is improbable that a highly r^ 
liable equipment will ever be produced 
if the price has been forced so low 
that short cuts in engineering or inami- 
facluring arc required. 

"Neither have we made mueh prog- 
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Automatic Punch Press 


ress in convincing procurement people 
that substantial reliability improve- 
ments result from keeping the same 
contractor on the job thipugh develop- 
ment and initial production." 

Bridges, however, said he hopes that 


tlicse and other remaining barriers to 
reliabilitv improvement will be over- 
come in’ 1957 "by direct action or fur- 
ther education." 

One of the important reliability les- 
sons learned from the military 'i’acun 
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DEFLECTION 
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HIGH ACCURACY 
DISPLAY SYSTEMS 


We specielize in the 
Yokes for military and 
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TEFLON- 

GLASS 

FIBER 

LACING 

TAPE 


New Bcn-Har Braided Lacing and Winding Tape 
combines two superior insulation materials — DuPont 
Teflon and glass fibera. Fibers are Teflon coated 
before braiding to maintain rough texture and assure 
tight knots — and to eliminate abrasive atlion of the 
glass. Ben-Har Tapes will not shrink and cut 
through insulated wires. They are pliable from 
-100'’F. to 500°F. They are non-absorbent and inert 
to most known chemicals and oils . . . completely 
wax-free and fungus proof. 

Assailable in }/64, l/l6, }/32 and 1/4 inch widths, 
in Offwhite. Also available in 8 colors and Black on 
special order. Write for prices and samples. 


Bentley, Harris Manufacturinc Co. 
2101 B.irclar St. Conshohucken, Pa. 


BENTLEY, HARRIS 



INSULATIONS 


program is that controlled laboratory 
service tests under simulated operating 
conditions prosidc far more useful data 
faster than that presided by actual 
field tests. 

l or o'-implc, early field tests on Ta- 
can scl.s achitred a total of only 5,000 
set operating hours mcr a 1 ’-montli 
perioi pinpointing nine design prob- 
lems. Suliscqiiciit controlled laboiatorv 
tests on 150 sets accimuilated a total 
of 50,000 set operating hours in onlv 
four months, lltcsc rescaled the need 
for 22 design cliangcs as coiispared 
is ith the nine disclosed by the previous 
scar of field tests. 

This |)rogram Bridges said, "tauglit 
a ina|oi lesson regarding tlic saluc of 
simulated operating tests, where varia- 
lilcs can he carefully controlled, in de- 
tcmiiiiiisg design and component weak- 
nesses in a short period of time," 
Bridges belieses such tests arc sasers 
of time, moncs- and manpower. 

lilt Tacan tests also provided valu- 
able reliabilih- statistical data that has 
enabled the ' Nasy to write specific 
reliability requirements into its new 
Tacan procurement contracts. 

'I'his is one of the first instances. 
Bridges said, of the military writing a 
qiumtifative reliabilih requirement into 
its procurement contracts and "repre- 
sents a great step forward m the 
eainpaigii for better reliability.” 

Dgta Feedback 

Bridges said the remarkable improve- 
ment in the reliabilih' of the l''-102 
fire control si'stem sfcmoicd from a 
Hughes piograin iiliich permitted rapid 
feedback of data on failures ocaitring 
during production line tests to its engi- 
neering dcpiirtmcnt for speedy analysis 
and correction. 

He pointed out that this kind of in- 
prodnetion reliability imnroicnicnt pro- 
gram is possible only when the design 
and initial production arc done by the 

Such an arrangement is "essential,'' 
Bridges said, to meet the intent of the 
Department of Defense Dircctii'c No. 
5222.1 (issued July 5. 1956) which re- 
quires rcliabilitv testing of new equip- 
ments and pilot production prior to 
full-scale prodiietion. 

Bridges said the Army has formally 
impleineiitcd this directive, and that 
tlie Ail I'Drce and Na\y arc in the 
process of doing so. 

rhe new Defense Department pro- 
gram to set up a uniform field failure 
reporting svstem for all militarv sen ices 
so that such information can be speed- 
ily ptocossed and anals-zcd b\ mitomatic 
conipiitcis is expected to proi'idc valu- 
able data for corrclaring actual field 
reliability with that obtained in con- 
trolled reliabilih' tests in the laboratory. 

The program also should make it 
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CONTOUR- 
TREM 

welded stainless pipe 
that’s smoother, stronger 


New Contour-Treniweld outperforms any other 
pipe, welded or not. Here's why: ConloKr- 
Wcliliii^ is an entirely iiniqne mctliotl of pro- 
cliiciiig pipe and tubing. It puts gravitv to 
work to poll down the molten wckl metal 
until it e.xaetly confonns to the contour of the 
pipe, Hesnlt: .\ smooth pipe or tube free of 
imdercnt or bead. 

What's more-, the Coiiloui-Wc'ld process 
shills with nnifornily rolled stainle.ss strip, 
which insures constant wall thickness tbrongh- 
init the pipe..,,. 

But the only wa\’ \ on can fulK- appreeiatr' the 
advantages of new Contoiir-TmitivclilisUy try it. 
We think s'oiill ugiee, it caii’l be heal htj unij 
ollivr />//«•. uclilfd or mil. 


Why Trent’s Exclusive Contour-Welding Process Means Smoother Welds . . . 

I 



Xorm.ilij'. in i>ro(Uu*iriE sveldod pijn’. the weld is nindt* ,it tlic lop. but Jtrjvitv 
pLi>s a 1U»I>- trkti. It tuus at tin.- lliiiti mel.il in the «fUl rnne. pnlliiii; it ilmsii 
low.trd the middle* nf tlie pll>c. The restdt. purtienl.irh in ihi* hcaiicr j".!!:'':*. 
t' :i ixTtvplildc hnlixe s'liere it hurt*, tin* most — riEhl on tlu* I.I). siirLiw, li 
son Irs tn Eel rhl ol llu* hnlEo-.U fair cost — tht* im*l.d is nndsTLiU — iind 
corrosion .ind erosion start therr. 


lint Trent put a stop to tluit — simply by uoiiiE into p.irlmTsUip witli Rrusils. 
With (heir e\elnsis*e Cvutour-Wi’kllnu prnfs-s.s. they weld ut tlie IxiUom — ami 

B -avils' ss'orks for thnn. For then, the IniliJv is in the opimsile direction — 
s'lidliiE in ix'rtcctl)' ssith the omtuur of the pi|x; itself. 


II 


contoui^ 

T?entv^ 


Stainless and High Alloy 
Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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E ssibic to establish an index ot re- 
bilitv for specific tubes .ind conipc>- 
neiits that will cit.ible ct|iiipmcnt 
manufacturers to predict ovcr.ill tclia- 
bilih- during design as well as enabling 
componciil makers to improve their 
products. 

Standardized Modular Design 

Bridges noted that the N'a\y Bureau 
of .\cronautic.s has issued a preliminary 
specification fot industry comment pro- 
posing standardization of dimensions 
for plug in modules to be used in all 
of its avinnic.s equipment. The .^ir 
luirce has a similar program, including 
definitive reliabilitv specifications, for 
new .litbomc comniunic-atioiis equip- 

Bridges liopes tliesc programs will 
result ill a single joint soniecs standard 
for avionics equipment. Such action 
lie said, "would have a very beneficial 
effect upon reliability because of the 
potential increase in production quan- 
tities of similar modules.'’ 

The nine task groups that the De- 


fense Department's .\dsisory Group on 
Reliability in Klcctroiiic Equipment 
(AGREE) set up mote than a year ago 
for an all-out military-industry attack 
upon the reliability ptoblciii arc ex- 
pected to subiiiit tlicir indisidiial re- 
ports soon. Ilicsc include specific rec- 
ommendations for quantitative reliabil- 
ity specifications, procedures, tests and 
proeurenicnt practices needed to im- 
prove reliability. 

Individual Task Group 

The individual task group reports 
will he combined into a single report 
wiiicli sliould become aiailaflc to in- 
dustry before fall. Bridges said the re- 
port will runrcseiit the most complete 
and valuable analysis of the many 
pliascs of tlic reliability jiroblcin ever 
compiled and sliould be a major contri- 
bution to fiirtlicr gains in reliability. 

Despite excellent progress to date. 
Bridges savs the rcliafiiUty battle is fat 
from won. T'iic reason: weapon sys- 
tems arc bcconiin| continually more 
complex and the demand for more and 



Electro Wing Jigs 

These massive, 40-ft. long. 15-ton jigs ate fot Lockheed's F.lcetta hitboptop transport. Tlietc 
ate font jigs, one each lor the upper and loxei surfaces of the right and left wing, .\sscm- 
bly of hailing edges and of wing front beams is scheduled to shirt immediately. The jigs, 
which wete completed ahead ol schedule, maintain on accuracy of .005 in. First flight nf 
the -f50 mph. transport is planned fur January 1958. 


more reliabilitv increases accordingly, 
lie adds: 

"Tile cost of aircraft and missile sys- 
tems is coiist.mtlv increasing, as well as 
fbeir Icthiilih*. Tlic penalty fot weapon 
failure is therefore becoiiiing progtes- 
siveiv uiorc serious and unacceptable.” 

Airborne Radar to 
Aid Air Traffic 

All airlxirne radar licacon wliich will 
enable conmicreial and business aircraft 
to notifv ,iir traffic control centers auto- 
maticall'y of their presence and identity 
lias been developed bv R:idio Corpora- 
tion of Auicricii. 

i'lic compact 25-pound device, 
knowTi as an Ait Traffic Control T rans- 
ponder Beacon (A\'Q-60). is hardly 
bigger than a tool kit. yet has a receiving 
and transmitting range in excess ot 
200 mi. 

David II. Robinson, said the trans- 
ponder '‘assures more effective utiliza- 
tion of the airspace by commercial air- 
liners and business aircraft, pirticularly 
in busy terminal areas, since it identifies 
the aitctafl as .soon as it comes witliiii 
range of the ait traffic control center’s 
interrogation transmitter.” 
llic desicc is triggered automatically 
by ground-based interrogator tr.iiismit- 
Icrs. tilt AVQ-60 transponder .system 
instantly initiates a responsive broadcast 
of its identification— ill coded form— 
wliich is received on a radatscopc in 
the ground center. 

Tliis mfoimation enables the traffic 
controller to identify and locate the 
approaching aircraft, notify other air- 
planes in the vicinity of its presence, 
and assign it to a p.irticnlar airspace so 
that it can be scheduled into the area 
traffic situation. 

Normally, aircr.ift ninst r.idio their 
location and identification to the con- 
trollers and then await radio confirma- 
tion from the center or towers that 
thev have been identified positively in 
the traffic complex. 

Transi>ondcr<quippcd aircraft, by 
speeding tlic identity |)tocedurc and 
location fixes, contribute to mote rapid 
and precise traffic flow. 

Tlic RC.A A'I'C transponder meas- 
ures niilv -tj inches wide, 7J inches 
high, and I?."!! inches long; is housed in 
a standard i AT’R form factor; and is 
designed in compliant^ witli .Atinc 
characteristic 5 3 2- A. 

Robinson said tlic AVQ-60's com- 
pact dimensions result from a new 
design approach to transponder cqiiip- 

Some major engineering advances 
iiiclnde: 

• The first use of a beam switcliing tube 
for coding operations. The ap|jlication 
of an elcctmn tube instead of conven- 
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NEW BENDIX TURN AND 
SLIP INDICATOR 
FOR TILTED PANELS 



control radar tells 






Why Do Ambitious 
Engineers Like General Mills? 


ihi i”;: 

.Wori-rk*''’'5.“'lf 'Sr on" 
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ipiiSl^sMS 


MECHANICAL DIVISION OF 







An example of the 



complete line of 


high-altitude ond missile inverters 

As aircraft and missile perfonnance continue to step up, 
Renclix Reel Bank designers continue to lead the field in 
developing new, high-performance inverters and power 
packages. 

now offer a complete line of inverters from 6 VA to 
S.OOU VA, including advanced special-application units 
and missile type power packages like tlie one sliown above. 

If we don't liave an inverter to meet your specific needs, 
we'll design one. For full details, write red bavk division, 
BENDIX AVIATION CORPORATION, EATONTOWN, .NEW JERSEY. 
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of “a " idc \ Jiicty of complex clcctioiiic. 
cicctro-intchaniciil and mechanical dc- 
\iccs" as a part of .\F.C’s weapons 
program, 

Tlic one iiiillian sq. ft- plant employs 
4,300 persons and rcptcscuts a SSO mil- 
lion |(n cmment investment. 

Most of the conipany's gain in mi- 
filtcd orders was in as'iation, and I'et- 
guson reported an "cncoutaging trend” 
toward expansion of commercial avia- 
tion sales, lie said electronics work 
constitutes at least 40% of the corpora- 
tion's output. 

Production for tlic armed services 
and Eos'cnuncnt was 69% of the corpo- 
ration’s total, the same as in 1955. 

Lear Inc. 

New orders for L.cat, Ine.. totaled 
SSO.938,000 ill 1956. tlic largest vol- 
ume in the coniiiam's history. 

Sliipineiits exceeded tliose of any 
other scar, but the hiekloe still attaineel 
a record lug'll of S64.74’,000-a 21% 
inorcase over the 1955 b-itklog of 533,- 
459,922. 

A. G. llandschuniacher. Lear senior 
Mcc president, attributed much of the 
gain to expanded sales of automatic 
light control and flight reference sys- 

Reaction Motors Inc. 

Preliminary figures for 1956 show 
that Reaction Motors Inc.’s sales vol- 
ume increased h\- 100% during the t ear 
to more than 515,3 million. 

The backlog increased 250% to S22 
million. 

Emplminent more than doubled, 
from 669 to 1,350 cmplovcs- Net 
profit was 5333.000. 

RMI also rcactnated its Rockaway, 
N. J. plant during the year and leased an 
•idditiouid plant of sonic 25,000 sq. ft. 
iicarbv. 

The coinpanv has "picliuiinarv 
plans for furtlicr expansion of plant anil 
equipment” and wili soon begin opera- 
tion of its lieiv test stand in the test 
area. President Rasmond 3\’. Voung 
said new business prospects indicate 
tliat RMI will continue its growtli in 
1937- 

Beech Aircraft 

Bccch Aircraft Corp-, ivifh a b.icklog 
of more tlian 5100 million and 520 
million in first quarter sales, declared 
a sO-cent c.ish dividend and a oiie- 
teiith for one share .stock dividend. 

Tlic company will issue 74.928 
sliarcs of disideud stock for tlic 749,- 
2S0 coninion sliarcs otitstanding, and 
file dii'idcnd shares will be eligible for 
the cash dhidciid. Payment will be 
I'ch. 25 lo stockholders of record h’eb. 

and market laluc cash cquisalcnt 
svill be paid for fractional sliarcs. 

Price of Beech stock on the New 


^’ork I'.xeh.iugc h.id risen almost S3 a 
sliarc since tlic first of tlic year, apjiat- 
cntlv in aiitieip<ition of the optiniistic 
first quarter report .ind di' idcnd action, 
fleccli first quarter sales sverc 17.5% 
more than last seat's, and Mrs. O. .\. 
Beech, president, added; 

. . Our conipans ex|iects tliis seat’s 
sales to exceed last year’s record-break- 
ing sales.” 

First quartet net earnings equaled 
51-10 a share, compared with 54.43 per 
share for the entire 1936 fiscal year. 

Induction Motor 

-\n improved earnings pictures for 
Induction Motors Corp.. of M'estburn, 
I.. 1.. ill the fiseal scat ending I’ebniars' 


A specially designed and built luni- 
liiing macliiiic ssliich smooths the edges 
of complex stainless steel precision jet 
engine assemblies 75% faster than pre- 
viouslv-tised metliods. has been pul into 
opetation bv Soiar .\ira,ift Co. 

I'hc new'madiinc speeds production 
liv completely eliniiiiating tlic deburr- 
iiig. vapor blast and nashiiig opci.itions, 
.iccording to the company, .\dded .id- 
vantages derived from tlic machine's use 
ate; less probability of damage to pre- 
cision parts; better mating of parts in 
tiic completed engine: lictter balanced 
components; and increased puts life. 

'Tne tumbling machine has ;i lotaiy 
drum six feet long and four feet in 
diameter nliieh can hold up to 14 Solar- 


is was forecast liy Charles Wohlstetter, 
ihaiimaii of the bixird, 

Wohlstetter said. •Tv.niimgs for the 
year to date are ramiiiig well ahead of 
last vcai. 13;icklog is the highest in emn- 
pjiiv historv-Sl.S million, conipatcd 
with 5.9 milhon for the same period 
last scar. Sales for tlic entire fiseal year 
sliould exceed 52 million, as against 
S1.7 million a year ago.” 

David Mcnkin, executive vice presi- 
dent of PSP Ungiiiccring and Manu- 
facturing Company , Los .^ngeies, was 
elected a mcmlicr of tlic Induction 
hoard of directors. Mcnkin has di- 
rected operations of PSP since that 
conipiiiv was acquired by Induction 
list year. 


built vane and shroud assemblies for 
the Pratt & Whitnev .Mrcraft J57 turbo- 
jet engine. These intricate eompoiieiits. 
which consist of inner and outer shroud 
rings connected by as iiuiiiy as 160 
airfoil vanes, arc held rigidly on a cen- 
fr.il shaft in the machine while the 
tumbling barrel rotates slowly about 
them. .3 honing and poli.sliing action 
nhicli smooths and cleans any sharp 
edges and nicks in the assembly is pro- 
duced bv a mixture of ahiinimini oxide 
chips, pieces of mild steel wire .nid 
water in the rotating drum. The abrasive 
charge tor each barrel weighs two toiis- 
Tlic Solar tumbling machine, which 
cost 550.000. was hnilt by the .Mmeo 
division. Queen Stove Works, Inc- 



SOLAR'S 550,000 TUMBLING MACHINE which speeds dehurTing of stainless steel (57 
vviiic and shroud assemblies 75% over previously used hand method. 


Tumbling Machine Ups Production 
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CHARLES A. “CHUCK" McKINNON. 



Na\y Conlrai'ts . 




iipliiil 




USAF Conlracls 



g«K;£i5£ri‘? 
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OF YOURSELF 










SIKORSKY AIRCRAFT 





Cessna T-37 designed for Jet Training 


To meet jet age demands, the LI. S. Air Force requires a jet trainer that 
makes it easy for cadet-pifots to master first line combat airplanes. 

The Cessna developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and lorjgest phase of 
the cadet-pilot’s jet training. 

It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 




re today about the future your 
Air Force Recruiting Office. 






PRODUCTION DESIGN ENGINEERS 


find top-norch experience rewarded with responsible career 
positions - along with a happy, healthful, year-round climate 
at Rohr. 

Here, engaged primarily in the tremendous field of power 
packages, you translate theory into production design encom- 
passing all the engineering factors involved in the design of 
the complete aircraft. 

At Rohr you are sure of full personal advantages, recogni- 
tion, and permanency through long-range commercial and 
military projects. Individual growth is correlated to dynamic 
company expansion. 

Write now and plan to head yourself and your family 
toward a happy future. If you are an experienced produaion 
design engineer, enclose resume co J. H. Hobel, 
Industrial Relations Manager, Rohr Air- 
craft Corporation, Chula Vista, California. 


S lADGCST PDOOUCet 
PACKAGES FOR AIRPLANES 
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OPPORTUNITY 



SVERDRUP 
& PARCEL, Inc. 

is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 


AERONAUTICAL 






9tS Olive St. Louis I, Mo. 



li ME 




EMPLOYMENT OPPORTUNITIES 




Less than 1%! Speaks highly For the 
advancement opportunities, work- 
ing conditions and wages we pay 
our Engineers and Designers. It's 
been chat way For years at AC. 
That's why we are so proud of and 
why you should investigate your 
Better Future at AC by writing 


portunitics for qualified Electrical, 
Mechanical Engineers and Design- 
ers. Masters Degree Program availa- 
ble at University of Wisconsin, Mil- 
waukce to all eligible AC Engineers, 

interview in your locality by writing 



AC the ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 
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HIGH LEVEL ENGINEERS WANTED 


Live and work in 
Sunny San Diego! 


If you’re seeking challenging 
opportunities as an engineer, 
you’ll find great advantages in 
being part of Solar’s outstanding 
engineering team. Work on 
advanced development and pro- 
duction projects that will utilize 
your best abilities, Discover that 
working for a medium-size com- 
pany brings greater benefits in 
'vide engineering experience and 
quick recognition for ability and 
achievement. Solar's excellent 
personnel policies offer the 


opportunity for lifetime security 
...plus n complete range of 
liberal benefits, including a 
profit-sharing retirement plan. If 
you want to qualify (or n fine 
career with an outstanding com- 
pany in a wonderful city, send a 
resume of your qualifications and 
educational background to Louis 
Klein, Engineering Personnel, 
Dept. E-120. Solar Aircraft 
Company, 2200 Pacific Highway, 
San Diego 12, Calif. 


The best insurance (or personal and 
family happiness is job satisfaction . . , 
and pleasant living conditions. An 
engineering post at Solar fulfills both 
requirements . . . you can advance your 
ciueer while you enjoy real UcUig. San 
Diego is the perfect place to live. The 
climate is ideal . . . sunny and coo! all 
year ’round. You can live by the sea, in 
the country, or in a residential suburb 
and be only minutes from work. Join 
Solar’s adv.inced engineering team... 
and enjoy a new way of life! 


SENIOR PROJECT ENGINEER for Gas Turbines 
CHIEF EXPERIMENTAL ENGINEER 
PROJECT ENGINEERS for Gas Turbines 

Pneumatic Ducting 

Solar also has permanent openings for: 

CONTROLS ENSINCCRS DESIGN ENGINEERS DESIGNERS 

DRAFTSMEN ENGINEERING WRITERS CHECKERS 


SOLAR 

AIRCRAFT COMPAI 



SAN DIEGO 


Devalopan and Haniilacturtiv • Gai TurblnM ■ AlrcraN and Mlatlla Componants • gniowi • Controls • Coatlnes • MsUI Alloy Produtls 
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MECHANICAL 

ENGINEERS 


here ftRt 

ERtEPtlOHRE 
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PRIME CONTRACTORS 
... to the ARMY for HAWK I 
... to the NAVY for SPARROW III 

Raytheon's reputation for outstanding engi- 
neering and its ability to deliver has brought 
major defense contracts. An already 
expanding Missile Systems Division needs 
junior and senior engineers to speed up the 
vital work being carried on here. 

The progress of these engineers will be lim- 
ited only by (heir ability. Raytheon pays well 
to start, and as a youthful, dynamic company 
it provides excellent opportunity for growth. 
You will be associated with leading scientists 
and engineers in an informal atmosphere that 
encourages and stimulates creative ability. 
Financial assistance is offered for engineering 
courses. 

Our plants are located in suburban Boston 
allowing a choice of urban or rural living. The 
is famous for climate, recreation, educa- 
tion. culture, research and medicine. 

CtRCUIT OESION 
HYDRAULICS 


a/VISION 




I E D P O R D . 
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ty Jor Republic Aviation Corporatian 


a special message to wind tunnel engineers and scientists 

I I ANNOUNCING UNUSUAL OPPORTUNITIES 
WITH REPUBLIC’S NEW WIND TUNNELS 
I SECTION OF THE R&D DIVISION 


A Dew wind tunnel inEtallalion doesn’t open every day! 
Yet, that's exactly what's happening nc Repubiic Aviation. 
A brand-new installation is being planned for Farmingdale, 
Long Tsland, dedicated to tbe study of alt ihe complex, inlec- 
related aspects oi passage liirougli the upper atmosphere. 
What can this mean to you? 

If you’re presently a Director or Assistant Diroclor of a wind 
tunnel instailation, it means an opportunity to change pace 
~to express your idens—and then implement them— in brand 
new facilities. And at the same time, to broaden your pro* 
fessional borizons. 

Or perhaps you're a member of the operating staff at a wind 
tunnel. You’ve got experience, ahility, iDtelligcnce. But yoo’d 
like a chance to get in on the ground floor of a new operation, 
with the most modern facilities at your command . . . and in* 
ereasa your opportunities from the very start, 

If you’re in any of thesa categories, you owe it to yourself— 
and your family — to check the following requirements and 
then contact us. 


DIRECTOR t Should have 10 to 1$ years' experience tn 
the design, construction and operation of wind tunnels and 
related facilities, as well as complete staR administralion, 
STAFF ! Preference will be given to people with direct 
or relalcd experience, at all levels, in wind tunnel 

PLANNING . PROGRAMMING - TEST OPERATION 
ANALYSIS • INSTRUMENTATION 

Republic engineers and scientists enjoy top-of-indusiry pay 
scales plus added financial and professional recognition for 
individual contributions. Benefits include our famous 2-Fold 
Retirement Income Plan. Educational Aid, and broad Lite, 
Accident and Health losurance Program. Unequalled Long 
Island Living, with ail the cnltucal, educational and enter- 
tainment facilities of New York jusi minutes away. 


Please send complete resume, in slriclest confidence, to: 

Mr. Ccnrgr flicAmnii. Engineering Employmctil .Manager 


FARMINGDALE, LONG ISLAND, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 


MANAGER 
AIRBORNE 
FIRE CONTROL 

DESIGN AND 
DEVELOPMENT 



V J 




ceiling: oo 

subject: propulsion 

From Mach 2 speeds to photon physics.. .from jet propulsion 
to nuclear-powered flight... Mai'tin propulsion engineering prob- 
lems offer the widest I'ange of challenge and opjmrtunity in the 
ail-craft industiy today. 

If challenge is your dish and the sky is your limit, why not put 
this to the test? 

Contact J. M, Hollyday, Dept. AW-2, The Glenn L. Martin 
Company, Baltimoie 3, Mai-yland. 


M=K -TM t\M 

^ “7" / /V^ ^ 
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a«.m.o Searchlight Section ADVEITPSING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 



WRIGHT- P&W 


for sale 


ENGINES & PARTS 



BEECHCRAFT BONANZA 


F-35 


E-22S Contlnenlol— SOO hours 
Pin bulletin complied with 
APC 

Air conditiort 
LVTR-36 

LTRA-6 with Omni & meter 
(12 channel xmtr.) 

80 gas 

ADF-12 

L-2 autopilot 

Custom white leather 

Vance breeze boundry layer control 

MINNESOTA AIRMOTIVE, INC. 


Morker beocon 

Grimes beacon 
Aux. elec, fuel pump 
Full ponel 
Metal propeller 
Window curtains 
190 cruise, 65% power 
50 amp generotor 
Paint— Lt. blue & white 
4 Month warranty 
Sun visor 

MINNEAPOLIS 23, MINN. PA 1-3351 


3 

C-46F's 





SLICK AIRWAYS, INC. 
3415 Cede, Sprii^gl Rood 
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SEARCHLIGHT SECTION 



SALE OR LEASE 


TIMMINSAVIATION 

LIMITED 

Montreal Airport, Montreal 


Immediate Delivery 

fRAir * WHITNEY WmSKT 

R1830 R1820 

R985 R1340 R2000 

and aur mail populo, DCS aneina 


ENGINE WORKS 


AVIATION SURPLUS CATALOG 


WANTED 

GRUMMAN GOOSE 


1. AvuCiOR Week, 


DC-3 

FOR LEASE 

Standord Airline Radio 
21-Possenger interior 
Complete Anti-icing, De-Icing 

TRANS-INTERNATIONAL 
AIRLINES, INC. 


NEW C-46 AIRCRAFT PARTS 

WlRal-Modal A ( F Ae law oi SISIW.M 
Fiopallar Atay. (Hun Sid) 13ES0 S2695.IH 
Piopallai eiadai S491.AO 4 4 s 77S.W 




Alt le^uIrlca'iAn^t? 

Phone: STanley 7*5378 

SISCII4FT MSINTEH4NCE CC 


NAVCOy-SKs'. 

DEICER 'boots 

DCS ledeslar Beect 




C-46's 


New Bell 47 
D & G helicopter parts 


Weafher Eye 

flight RADAR 


SPECIAL SERVICES 


If YOU eCNOCA A SIPYIU TO YHC 
AVIATIOW (NOOSTey YOU SHOULD 
irrOUIAC ABOUT THIS SSaiONf 




How E.ee Cempulers In 


WANTCO 

"Wantod: Ladaatar futalase ar 

laea." Wanlad for detailed |) 
Aviation Week. 








SPCCIAL senYices 

once Facility available. Dnytan, O. 

lock 58G6. 

Remmert-Werner 


Florida Toledo 
Lodestar DC3 Beech 




Ceiitod ui far I 
I*; AIBWATS, INC. I 
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24th Annual Inventory of Ai rpower Edition 


Gets Close Attention from Engineering 










--Management... Your advertising will too! 


Status of our country’s nirpower is the prime interest of aviation’s 
designers, engineers, management and military people. They put a 
premium on the vital airpower information which they get each year 
from the Inventory Issue. And it’s especially timely now when pressing 
world conditions and increasing air transportation demands force air 
weapon system developments and aircraft production at a rate difficult 
to keep up with. “Inventory of Airpower” Issue is the otdy source that 
fulfills the need for up-to-date information on developments and growth 
in the aviation industry. 

Teams of Aviation Week editors are presently engaged in amassing 
the voluminous airpower data that is packed into this issue. Special 
sections will be devoted to military budgets, military airpower trends 
and forecasts, air transport, missiles, engineering, manufacturers, avion- 
ics, helicopters, industry buying procedures and foreign airpower with 
particular emphasis on Russian airpower. 

Industry as well as individual manufacturer’s sales, financial, employ- 
ment, production and plant statistics will be given. Included will be 


specifications on all U.S. and leading foreign aircraft, missiles and pilot- 
less aircraft, rotary-wing aircraft, lighler-than-air craft and engines. 
Tables and charts will show military aircraft procurement and expendi- 
tures; aircraft on hand, on order and proposed plans; transport aircraft 
in use, and on order; traffic and business statistics and business and 
utility aircraft shipments. Every phase of the airpower subject will be 
reported with facts, figures, charts, tables and illustrations in an edi- 
torial format designed to provide the greatest possible long term use- 
fulness. 

'‘Inventory of AfSPOwER” Issue will be received as a regular weekly 
issue by aviation’s largest and most significant engineering-military- 
management audience - Aviation Week’s 64,193 net paid subscrib- 
ers. ( Current print order; 67,949; June 1956 ABC net paicf; 57,900. ) 

Advertisers are assured peak values because of the high readership 
gained through the years. Industry and military men have depended 
on this only source of airpower information to satisfy their needs and 
have established it as aviation’s standard reference on the subject. 


Get complete details by con- 
tacting Your Aviation Week 
representative 


Aviation 

WEEK • @ 

A McGRAW-HILL PUBLICATION 






Every airplane's an individual. ..so is every engineer 


In research and developmcni, each new airplane model 
rec|uires new engineering. For no two models are the 

In the same way, we at North American's Columhus 
Division are continually studying the human re(|iiire- 
ments of this major airframe manufacturing organi- 
zation. Our aim is to provide the finest possible facilities 
for creative engineering. Sixteen complete laboratories 
are designed to give engineers the facilities they need 
to carry out important tests, studies and development 
of their own ideas. 

The Columbus Division holds prime responsibility 
on all North American Naval aircraft projects from 
concept through flight. It U a rapidly-growing, com- 
pletely integrated organization, giving each individual 


every chance to develop and advance his own career 
on merit, You owe it to your future growth to investi- 
gate opportunities in your field here. 

OPPOaiUNIKES POR CREATIVE AIRCRAFT ENGINEERS 
IN EVERT FIElDl 

.Aerodynamicislf, Thcrniodyimmicisls, Dynamicists, 
Stress Engineers,StructuralTesl Engineers. FlightTest 
Engineers, Mechanical and Structural Designers, Elec- 
trical and Electronic Engineers. Wind Tunnel Model 
Designers and Builders. Power Plant Engineers. Re- 
search and Development Engineers. Weight Engineers. 

For career information every engineer should know, 
write ; J. H. Papin. Personnel Manager. Dept. 56 1-AW, 
North American's Columbus Div.. Columbus 16, Ohio. 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, 


INC, 
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McGRAW-HILL 
TECHNICAL WRITING 
SERVICE 


TWS offefs you a single 
INTEGRATED publishing 
service prepored to under- 
lake 0 project from research 
and planning through fin- 
ished manuscript and ort, 
typesetting, mechonicol 
preporolion, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial ond art consultants can 
help you, bringing to your 
most speciollzed job the 
croft ond skill of publishing 

WRITING EDITING 
ILLUSTRATING 
PRINTING 

TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 

Whether you need on in- 
struction book or service 
mortual, to occompony your 
equipment, written to gov- 
ernment' specificotions . . . 
... or product cotologues 
or training booklets ... or 
onnuol reports ... or com- 
pony histories . . . our writ- 
ing staff con do the job for 
you, our ortisis con creote 
ond execute the illustra- 
tions. And McGraw-Hill 
printing, binding, ond paper 
resources ore among the 
best in the country. 

SAVE MONEY AND TIME 
LET OUR STAFF BE 
YOUR STAFF FOR 


TECHNICAL and BUSINESS 
PUBLICATIONS 
ASK 



1 Technical Writing Service I 
I McGraw-Hill Book Co., inc. I 
I 330 W. 42nd Si., N. Y. 36, N. Y. 1 
I LOngacre 4-3000 I 
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LETTERS 


Nuclear Facts-of-Life 

I read \oiir editorial "Niidear S.ihri: 
Rattlini" in the Dct. ? issue of Amaiion 
and you eoiiTdii't liaic slated the 
iitiialion more dcarh. You arc also abso 
lutds right about the need ol iiifoniiiiig the 
Kiircipi.iii iii.m-oMhe-stTect of the facts of 
life ill regard to Russian atoimc guided mis- 
sile capabilities. 

Kor this reason I suggested the Hon. 
h\ \. DiBclla. president of the ncsvly formed 
Centro .\eroiiantico e .\toinieo Italian 
(Italian Acronaiitical & Atomic Center i, 
gise sour article sside diffusion among Italian 
aeronautical circles .md he agreed to do it. 

I take the opportnmts In tell son in; 
personal admiration for the uoiiderful job 
sour inagaznit is perloTming and 1 jeisli 

Cke''l9s- 


Cot.. 1 
Rome. Italy 


Airlift Lesson 


Diiruig the month of Nmcmber lA\k’ 
Nm. I'll son urote an esecllenl editornl 
on the Sue/ issue — how the lack of adequate 
airlift hampered the operation for the 
British and the French Sjrces, and that if 
adequate airlift had Ixen jsailahle. events 
might hast- taken an cntirc-lv different turn. 

I thought tlris one of the best articles 
ssiitlcn on the airlift question, and would 
very miicli appreciate it il sou could arrange 
to se-nd me about three c-opies. 

D. W. Rksizu. 
Chairman of the Board 
Slick .\insass. Ine. 
Oklahonij Cits, Ukla. 

Visibility 

^our issue of Oct. S includes a letter 
from W . II. Becker proposing "better visi- 
bilits 111 the airliner eoekpit" as a ssslution 
to the mid.iir collision problem. In support 
of Ins pmpovil. the «citer states that ' tatc 
of closure had notliin| to do with the 
Ari/onj usiideait" and that "giseii the visi- 
Isilih of a Bon.ma.i. that acvident isoiilil mil 
have occurred. " 

I suppose no one siill dem the dcsit 
abilit) of better loekpil sisihilits — ccrtainli 
I do not, N'ciertheless. I feel that the qiiev 
tion of the roles of botli clnsiire rale anil 
visibility Ihnitatioiis in the U\I, I'W'V col 
lisioii should he gisen anotlier look. 

\s I miderstaiid it. the eiidcnce shosss 
that for some minutes prior to collision, 
both aircraft were in level flight, at the s.imc 
altitude. Ill normal cruise condition; tli.it 
barring possible last-mimitc evasive action 
neither trait mancmeied during this period; 
tliat most probable aiispecds ssere about 270 
kt., 283 kt. icspectiieh. and most prolsable 
beadine difference nils about 20’. 

.^pphc-.itiun of simple trigoiinmetri to 
these flguies gives tile following results: 

I I Closure rate was 93';. kt.. or fist- .md 
one-half times the airspeed difference. 

2 1 Bearing ol the slower craft .as seen 
from the f.ister was 69'; deg. from dc.id 


tisagashi*>'a fililoriiit eaiumiiM. .-IHfirrts 
letters to thfi Etlitor. Ariotioit B'pfik. 
330 IT. 42 Si.. \>ir York 36. N. Y. 

Try ID krrfi tiiuhr SOO worth ntiit 

gitp a grimiiHt iiletilificalioii. W’v wilt 

of irrilem wilt be> wUhhplil on requpn. 


3) Bearing of the faster as seen from 
the slower was 90'd deg. 

Of eoiitsc. airspeeds and headings arc 
not preeiseb known; perhaps heading dif- 
leteaice is the more imcert.iin. If the stated 
airspeeds are accepterl- 

41 Bearing of the slower ciall from the 
faster could not lie more than “0 deg. for 
am heading cliffereneei 

5) For heading difference of 1(1 deg., 
bearing of the faster .lireraft from the slow-cr 
is lOs deg. \s heading difference increases 
to 4(1 deg,, this hearing decreases to ”4 deg. 

For ail) rcasnnahl; pmliable combination 
of airspeeds; 

6l CJosiirc rale is about 3(1 kt. for lie.id- 
ing difference of 10 deg.. 11)0 knots for 20 
deg,, and I4s knots for 3(1 deg. 

Closure rate is nc.ir the airspeed difference 
only if the heading difference is very small- 
less than 3 deg. In this case the faster 
craft would be out of sight from the cockpit 
of the slower. Riil the slower would lie 
nearl) de.id .iliead of the faster, at short 
lange, for several minutes. /. S. Mobbei. 

Rnsten. Md. 

Cockpit ConlI•o^ersy 

Surd) Capt. ".\ce" Robson's cninmenfs 
en "Tile Jel Crew" (Cockpit k'iewpomt, 
AW Hcc. 241 arc not to be taken as a 
trill) obicctive ami impartial aiiahsis of 
fiitmc jet crew needs? ".\ee." who is the 
pilot union cluirman in W.ishingtoii, D. C., 
has iiicrel) espoused the \I.I'\ (Clarence 
Saicni philosophy of the three man pilot 
crew in order to make his own job secure 
in tilt coming airliiu- jet cia. Iliis type 
of imiiiii propaganda shnuld he restricted 
from a iiiaga/ine such .is \vivtion M'eek. 

1 0 clear the Cl.irence Sasen smoke screen, 

I teler son to p,ige 22, item 2 of the 
■‘.\meric.in ,\ir Line )ct Stud) Committee 
Report," otgamaed by .\L1’.\, with Mi. R. 
I.ewis .IS its cliairm.ni. Hie study rays. 
"I'lierc will he comiderahle teclinologi^l 
uncmplouiient on .\merican airlines bs 
1961. Fstimales of pilot needs ranoe from 
373 to 1.286 (prc-scail inimbcr of pilots 
!,63()|. Fsen a lednction n[ Using lioiirs 
to 63 lintirs pea month will not allcwi.ate 
tins problem.' .\mone can sec whs \I.I*.\ 
now wants a tlircc pitot crew. Clarence 
Sasen seems more concerned alioiit main- 
taining bis union empire than lie docs about 
liarmonioics cockpit relations Ijctwccn pilots 
.and flight engineers. 

I don't tlimk that " \ce " really believes 
the aiiframe mamifactiiieis sales jiiomotiuii 
prograiii about "lack of jet complexili." 
If this spurious philosnpUv is true, then 
lor the first time in li.ilf ,i ceiitiin- the sl.ite 
of the irt lias reversed itself. 

If tlic C \B can He peisn.ided h) Sasen 's 


sopliusir) to lowcT the requirements for 
flight engineer qualification, then once again 
better public policy will have been ignored 
completely . It seems to me that when the 
pilots and the Using public go aloft in these 
S3-S3 million picecs of "siinplicitv," thev 
would prefer the third man to be a tech 
niciaii rather than a tire kicker. 

.ks a long time subscriber. I request th.it 
you pnhlish tins letter in order to separate 
the chaff from the seed for sour rcadt-rs, li 
you will do this, tlicn perhaps sour readers 
can properly weigh the Irae values involved 
in this controseiss. J.smes T. Pettit 

Might Knginecr 
Paeoima, Calif, 

Ruffled 

I have witnessed the ambiguous eon- 
ttovervv over Copilot vs, Knginecr for some 
weeks and very seldom get rufBc-d enough 
to write a letter of this Ivpc. Now it seems 
that i have. 

raents from the engineer toss.ird the degra- 
dation and iiMirpaticin ol the importance of 
Hie Inwly copilot. Now for a few fads, 
not fiction. 1 .im one of tlic copilots. I can- 
not see how we became involved m tins 
aigiiinent. hut since we are, let's list a tew 
of the qualifications which I persoiiallv had 
when I became a copilot. 

I was an aircraft niechanie for three years 
III the ,\ir Force, having completed the A&E 
school. I was a Mainlciaiice and Might 
Test Officer for four vears. and Supervisor 
of Inspection lot Maintenance in the ,\ir 
I'orec for two yc;irs. I have an E rating 
from the C.\.\ and I can do any work on 
an aircraft that anv engineer can perform, 
and I venture to ay that it will not be 
rejetied bv an inspector. I began flving 
in 1940 and have been at it steadily since. 

1 liave logged (not hy Parker 3] cither) 
7.000 hours in everstlnng from Cubs to 
jets ineln.sive. I hold a C.\.\ control lower 
operators poinil. an airlhvc transport certifi- 
cate, an instrnctnr's ticket, and last but not 
least, an engineer's (Flight) ccrtificaiu. 1 
have, so to speak, livcsl with and for aircraft 
since 1 c.m remember. 'Iliis is one qiiali- 
fic.ilion whieli a lot of flight engineers do 

If tlicic is a flight engineer around W'ho 
has a longer Ixiekgrouiid of contimied stwdv 
ill aircraft anil who says that a uopilr.l 
does not have to have any required qualifica- 
tions, let him be heard. Personally, I feel 
there should be no friction between crew 
ineinbcis, but some has been injected into 
it hv this eontimied harangue I. for one, 
am for forECtting the whole thing since each 
CTCvv nicmhet has Ills assigned place in the 
aircraft and to read from the manual.. "Tlic 
First Officer is second in coinniand." 

Were we not qualified that sentence 
would not be there, and I surelv would hate 
to be out in the hlack of night in some of 
the congested areas that esist tod.iv and 
have to Ti.ive a flight engineer get me- down 
rafelv. So therein lies the crux of the mat- 
ter. Hie flight engineer should work Ins 
position and the rest of the crevs- do the 
same. Bob Baker 

Fort kk'ortli, Tex, 
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See for yourself why the new 
LEACH BALANCED-ARMATURE RELAYS 
outperform all other types in resistance 
to shock, acceleration and vibration 



LEACH 


ONE-PIECE DIE CAST AlUMINUM HOUSING for 

maximum strength and vilsralion resistance with 

MAGNET coil wound with Teflon insulated m.-ignet 
wire on one-piece Kel F bobbin nssiires rcliahilily nl 
elevated ninbic-nts. 

DUAl coil conslniclion is the most eflicic-nt magnetic 
circuit for minimum height tind maximum resistance to 
vibration and shock. 

BIPUgCATED CONTACTS assure high reli.akility in con- 
tact making circuits. Overtr.ivel and high contact 
pressures produced by the pivoted armature result in 
immunity to shock and \4hration. 

ARC BARRIER of Kel F molded construction provides long 
arc iiath for use on 3 phase ac circuits, prevents phase-to- 
phasc fl.Tshover, 

BAIANCED-ARMATURE DESIGN. In a Baknecd-Armaliirc 
constriictiun, shock and vibration forces cannot cause the 
relay annature to move. Tins eliminates fmilly operation 
of cenLicts due to vibration and shock forces. 

HEADER AND CONTACT ASSEIMBLT features simpliflcd 
eonstriietlon which eliminates internal wiring, lowers lead 
resistance, provides inaxiniiim resistance to vibration. 
Conlaels and working parts are readily accessible tlirongli- 
oiit nssi-inbly, so that Leach is able to measure contact 
gap, contact pressure and overtravcl, prior to sealing, on 
lOO per cent of production. Customers arc assured of 
maximum performance from every production rcLay. 
Patent Pending. 

MEETS ALL REQUIREMENTS OF THE MOST 
EXACTING OPEWATING ENVIRONMENTS 

The Leach Balanced-Armature Relays meet or exceed 
rwiiiiremcnls of MIL-R-5757, MIL-B-6106, MIL-E-5272. 
Typical ratings includei viljration, 20 G's to SOO cps 
(higher ratings available); shock and acceleration, more 
than 50 G's; temperature, —50* to + 125*G; life, 50,000 
continuous operations minimum at rated load; coils, any 
resistance to 10,000 ohms — also available for 115 vac, 
400 ops operation. 

Wrfle today for your cojiy of the teach Bolanced'Arma- 
iiire Relay Cotafog, 


CQSPORATION / LEACH RELAY DIVISION 


St\S AVAION 

OJSTRICT OFFICES AND BEFIIESENTATlveS IN PRINCIPAL CITIES Ol 



Pretty far, when the ‘stone’ is the Army’s Red- 
stone Missile, which is the responsibility of 
the Army Ballistic Missile Agency at Redstone 
Arsenal in Alabama. While range figures are 
classified, you can be sure the Redstone can 
carry its warhead a long way. 
Servomechanisms, Inc. designed and devel- 
oped the Redstone’s Thrust Controller system, 
which operates to maintain constant pressure 
in the RocketThrust Chamber. As an indication 
of its accuracy and reliability, the system con- 
trolled pressures to within 1% of the CHAMBER 
PRESSURE in hundreds of hot firings. 

This is an excellent example of how Servo- 
mechanisms, Inc. has utilized the experience, 
acquired through years of developing accurate 
and reliable sub-systems for high performance 
jet aircraft, to make a substantial contribution 
to the guided missile field. Many other devel- 
opments in this field are now in progress. 
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